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affordable workstation performance a reality. 

The new Micron Magnum Plus Pro200 expands 
the limits of a workstation with the most 
_ advanced components available. The Magnum 
Plus Pro200 system combines superior Micron 
engineering with Intel’s advanced Pentium® Pro 
processor and Windows® NT for the fastest, most 
reliable system on the 
market today. The 
Micron Magnum Plus 
Pro200—just what 
you’d expect from 
Micron Electronics, 


the technology leader. 





“The Micron Magnum Plus Pro200 


is the workstation to beat.” 
—PC Magazine, February 6, 1996 


MAGNUM PrRO200 MAGNUM PLus Pro200 









¢ Intel 200MHz Pentium Pro processor ¢ Intel 200MHz Pentium Pro processor 
¢ 256KB internal cache, flash BIOS ¢ 256KB internal cache, flash BIOS 
¢ 8X EIDE CD-ROM drive, 3.5” floppy drive ¢ PCI 32-bit Ultra SCSI Fast-20 controller 
° 16-bit stereo sound & speakers ¢ 8X SCSI-2 CD-ROM driv 
¢ PCI 64-bit 3D video, MPEG, 2MB EDO ¢ 16-bit stereo sound 
| * Tool-free mini-tower or desktop ¢ PCI 64-bit 3D vi 
| ¢ Microsoft® Mouse, 104-key keyboard ni 
| ¢ Microsoft Windows NT Workstation 3.51 CD e Micr 









s NT Workstation 3.51 CD 
Pro 95 & Bookshelf 95 CDs 


g: Microsoft Office Pro 95 & Bookshelf 95 CDs 
licron Power warranty* | 


e 5-year/3-year Micron Power™ warranty* 








A « 16MB RAM « 1.0GB EIDE hard drive ve . oo. 
e 15” Micron 15FGx, .28dp (13.7” display) _ ° 32MB M e 2c rd drive r 


$2 
4 Business lease $102/month 





B -32MB RAM © 1.6GB EIDE hard drive 
e 17” Micron 17FGx, .26dp (15.8” display) 






$ 
3 , 9 Business lease $129/month 


Micron Power" ' Warranty & 


5-year limited warranty on microprocessor and main memory 
3-year limited parts-only system warranty 

© 1-,2- or 3-year optional on-site service agreement for all desktop systems 
© 30 days of free Micron-supplied software support 

© 30-day money-back policy 

© 24-hour technical support 


All sales are subject to Micron’s standard limited warranties and terms and conditions of sale. 
| Copies of the limited warranties may be obtained on our web site or by calling Micron. 
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THE MICRON™ 


nleashing up to 166MHz 
of Pentium® processor 
power, the Micron Millennia 
BEST | Surpasses established bench- 
1 oF 5 marks to create a whole new 
w_level of computing perfor- 
Tua ance. Continuing to sweep 
the PC industry’s most coveted awards, 
the Micron Millennia line was recently 
recognized with PC Magazine’s “Best 
Products of 1995” 


award. 


pentium 


MILLENNIA P166 


¢ Intel 166MHz Pentium processor 
e 512KB pipelined burst cache, flash BIOS 


¢ 8X EIDE CD-ROM drive, 3.5” floppy drive EDITORS’ 
e 16-bit stereo sound & speakers CHOICE 
¢ PCI 64-bit 3D video, MPEG, 2MB EDO May 30, 1995 
¢ Tool-free mini-tower or desktop meee ney 


e Microsoft® Mouse, 104-key keyboard 
,_° Microsoft Windows® 95 CD & MS Plus! CD 
Z 5-year/3-year Micron Power™ warranty* 


A + 8MB EDO RAM © 1.0GB EIDE hard drive 
e 15” Micron 15FGx, .28dp (13.7” display) 
e Microsoft Works 95 CD 


. D ber 1995 
Business lease $68/month “pegpinan iene 


¢e 16MB EDO RAM « 1.6GB EIDE hard drive 
15” Micron 15FGx, .28dp (13.7” display) 
icrosoft Office Pro 95 & Bookshelf 95 CDs 





Business lease $82/month 


DO RAM < « 2.1GB EIDE hard drive 
ron 17FGx, .26dp (15.8” display) 
t Office Pro 95 & Bookshelf 95 CDs 


Business lease $109/month 


entium processor......subtract 
entium processor......subtract 


900 E. Karcher Road, Nampa, ID 83687 

Mon-Fri 6am-10pm Sat 7am-5pm (MT) 

Tollfree from Canada International Sales Hours: Mon-Fri 6am-7pm (MT) 
800-708-1758 208-893-3434 © Fax 208-893-3424 

Purchase Order Fax 208-893-8992 

® Tollfree from Mexico GSA contact #GS00K95AGS7238 
95-800-708-1755 Technical Support Available 24 Hours A Day-7 Days A Week 

Technical Support E-mail: techsupport.meic@micron.com 


d. All prices and specifications subject to change without notice. Micron Electronics, Inc. is not 
graphy or photography. Intel, Intel Inside and Pentium are registered\trademarks of the Intel 
and Windows, Windows NT and the Windows logos are trademarks of Microsoft Corporation. 
ronics, Inc. All other company trademarks are trade names of each respective company. Prices do 
ney-back policy does not include return freight and original shipping/handling charges, applies only 
‘e of shipment. All returns require RMA numbers and must be shipped in the original condition pre- 
-month lease. FAM-BYTE-9607 



















MILLENNIA PLus P166 


¢ Intel 166MHz Pentium processor 

e 512KB pipelined burst cache, flash BIOS 

e PCI 32-bit Ultra SCSI Fast-20 controller 

¢ 8X SCSI-2 CD-ROM drive, 3.5” floppy drive 

¢ 16-bit stereo sound & speakers 

e PCI 64-bit 3D video, MPEG, 2MB EDO 

¢ Tool-free mini-tower or desktop 

e Microsoft Mouse, 104-key keyboard 

e Microsoft Windows 95 CD & MS Plus! CD 

e Microsoft Office Pro 95 & Bookshelf 95 CDs 
5-year/3-year Micron Power warranty* 


A + 16MB EDO RAM © 1.0GB Fast SCSI-2 hard drive 
e 15” Micron 15FGx, .28dp (13.7” display) 


Business lease $92/month 


32MB EDO RAM « 2.0GB Fast SCSI-2 hard drive 
15” Micron 15FGx, .28dp (13.7” display) 


Business lease $119/month 


¢ 64MB EDO RAM « 4.0GB Fast SCSI-2 hard drive 
17” Micron 17FGx, .26dp (15.8” display) 


Business lease $167/month 


With 150MHz Pentium processotr..........subtract 


800-362-7306 


http://www.mel.micron.com 


MICRON 


ELECTRONICS, INC. 
Circle 61 on Inquiry Card. 
























12.1" DISPLAY, 
1024 x 768 
RESOLUTION ———___ 


Watch brilliant colors spring to life on a 
display so large, it rivals desktop monitors. 
1024 x 768 resolution provides the sharpest 
images ever found in a portable and 64% 
more workspace than 800 x 600 resolution. 


[NEW TECHNOLOGY. 
ZOOMED VIDEO 


Toshiba’s innovative Zoomed Video 
(ZV) architecture drives portable 
multimedia into an amazing new 
dimension. Simply insert an industry 
standard ZV PC Card and the task of 
transferring video data is automatically 
offloaded from the system bus. This means you 
get advanced multimedia capabilities such as 
video conferencing, on-screen television and support 


of current MPEG1 and future MPEG2 video playback. 








CARDBUS 


Tecra’s two PC Card slots support 16-bit PC 
Cards and are ZV card and CardBus ready. 


©1996 Toshiba America Information Systems, Inc. All specifications and availability are subject to change. All products indicated by trademark symbols are trademarked and/or 
registered by their respective companies. Intel Inside and Pentium Processor Logos are trademarks of Intel Corporation. Intel ProShare software courtesy of Intel Corporation. 


I133MHz IN FULL MOTION. 


FULL-MOTION VIDEO 


The new HiQVideo™ PCI graphics controller with 
64-bit BitBLT turns multimedia fantasy into fact. 
With hardware zoom and YUV to RGB conversion, 
you can have full-screen, full-motion video with an 
amazing depth of color and high-quality resolution. 











INTEGRATED 
COMMUNICATIONS 


Join a conference call from your notebook. Switch to 
answering machine mode while you prepare a fax. 


A builtin 28.8Kbps data/fax modem, full-duplex 
speakerphone and RJ-11 phone jack put a world of 


=a" i aod ed Mekce 4 


<= —— 6X CD-ROM oe s0% no se 


than a 4X CD-ROM when accessing video, sound 
and data on CD. Or, using Toshiba’s SelectBay* 
interchange the modular CD-ROM drive with the 
floppy disk drive in seconds. 


THE NEW TECRA. THE NEWEST TECH NOLOGY. Tecra combines the brand 


new 133MHz mobile Pentium’ processor with screaming-fast PCI architecture and Zoomed Video 
technology that brings unprecedented video and graphics performance into the portable realm. 







advanced communication features at your fingertips. 


i =a" i ae Bed Bekce 4 


133MHz PENTIUM’ 
TECHNOLOGY 


Tecra combines the fastest notebook processor 

available today with a 256KB level 2 cache and 
EDO memory expandable to 144MB. The PCI 
architecture offers blazing video and data throughput 
while Tecra’s 2.9v CPU delivers premium perfomance 
without compromising battery life. 


DESK STATION W PLUS 


Unlock all the expansion possibilities you need 
with two PCI/ISA expansion slots, an additional 
dedicated PCI slot and two Type III] PC Card slots 
(32-bit CardBus ready). Desk Station” V Plus 
also features Windows’ 95 hotdocking capabilities 
and a SelectBay for the ultimate in convenience 
and flexibility. 





And with memory expandable to 144MB, you can have more than you’ve ever experienced in a notebook computer. Add to that 
a giant 12.1" display and a 1.2 billion byte hard drive and you’ve got a system that will put you in full motion instantly. For more 
information visit the Toshiba website at http://www.toshiba.com, or for a dealer near you, call 1-800-457-7777. 


In Touch with Tomorrow 


TOSHIBA 


The World's Best Selling Portable Computers. 


Circle 83 on Inquiry Card. 











SPECIAL REPORT 


NT Everywhere | 
119 
1.0 Isn't for Everyone 
121 
NetWare: Fight 
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127 
NT and the Net 
133 
NT Server’s 
Growing Pains 
137) 





Lessons Learned 
115 


By Jon Udell 

Our Webmaster shares advice 
distilled from a year of build- 
ing www.byte.com. 
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Brave New Interface Worlds 
80 

By Alan Joch 

People and computers will 

work together more efficiently 

as interfaces become more 

intuitive. 


GUls Get a Facelift 

83 
By Tom R. Halfhill 
Innovative interfaces will 
change the way developers 
write software, and the way 
users interact with it. 


VR Meets Reality 
93 
By Dick Pountain 
A new generation of tools will 
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"groupware? The answer 
"will surprise you. 


take virtual reality out of the 
realm of psychedelia. 


What Pupils Teach Computers 
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By Alan Joch 

Eye-tracking systems bring 

people eye-to-eye with their 

computers. 
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OpenDoc Says OLE 
to Developers 

49 
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IBM is now positioning Open- 
Doc asa superset of OLE. It 
takes a bit of extra program- 
ming, but the technology 
actually does work. 
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53 
By Salvatore Salamone 
Your LAN can start taking 
advantage of speedy ATM. 


CPUs 
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Multimedia Era 
59 
By Tom R. Halfhill 
Intel’s new MMX instructions 
will bring faster multimedia 


processing to x86-compatible 
CPUs. 


Programming 


Diagnosing Token-Ring 
Ailments 


63 
By Barry Nance 
Here’s how to write software 
that looks out for problems on 
the network. 
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By Mark Schlack 
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19 
Readers write about Unix and 
NT, the Web PC, and how 
Microsoft blew it with ISDN. 





The New OS in the Blue Box 
41 

By Raymond GA Cété 

With twin PowerPC 603 

processors and a brand-new 

multithreaded OS, the BeBox 

is ready to go. 


The Next Big Thing 
on the Web 

42 
By Rohit Khare 
Next’s development tools 
helped create the World Wide 
Web. Now WebObjects could 
make it more interactive. 
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47 
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48 
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C++ Development 

159 
By Rick Grehan 
Borland’s new C++ 5.0 
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application from inception to 
deployment. 


Forging a New Medium 

161 
By Stanford Diehl 
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powerful multimedia author- 
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Richer, Thinner Notebooks 
PIV G ecicussaussensnannsanes 26 
New models from Digital, 
IBM, Compag, and others. 


How NT 4.0 Merges Win 


Differences between APIs for 
NT and Windows 95 might 
cause developers to choose 
one over the other. 


Solving the Chinese 


Lexicus’s character-recogni- 
tion software and bundled 
graphics tablet is the key to 
word processing in Chinese. 


PDA Packs Power in 

Your POCKEt scssacccssesccas 48 
The Palm Pilot is a digital ver- 
sion of the little black book. 


OpenDoc Says OLE 

to Developers ...........++: 49 
OpenDoc can encapsulate OLE 
functionality—if you’re willing 
to do the work and put up with 
a slight performance hit. 


x86 Enters the 

Multimedia Era............ 59 
Multimedia will run faster on 
future CPUs, thanks to Intel’s 
new MMxX instructions. 


GUls Get a Facelift ........ 83 
Windows will look better if 
Microsoft implements these 
innovations in interface design. 


Six Comm Programs That 
Speak Windows 95 ...... 110 
We test CommSuite 95, Hyper- 
Access, pcAnywhere, Procomm 
Plus, QmodemPro, and Smart- 
com Message Center. 


4.0 Isn't for Everyone ...121 
In going for speed, has 
Microsoft made the latest 
version of NT less stable? 


Womb-to-Tomb C++ 
Development............. 159 
Rick Grehan reviews Borland’s 
C++ 5.0 Development Suite. 
Forging a New 
Medium................05: 161 
Strata’s MediaForge 2.0, a 
powerful mixed-media author- 
ing environment, takes full 
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advantage of the new 32-bit 
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capabilities of Windows 95. 
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tions in interface designs. 
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INTERNET 
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ON THE WED siswexnsrnincwens 42 
Next’s development tools 
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Web. Now WebObjects makes 
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user interfaces. 
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PE/SolidDesigner from 
Hewlett-Packard just made 
other CAD systems history. 


Get ready to bring your products to 
market faster. The next generation 
3D solid modeling system is here. 
And it’s got everything you need to 
streamline and accelerate the prod- 
- uct design cycle as never before. 


SolidDesigner features “dynamic 
modeling” so changes can be made 
any time during the design cycle 
without knowing the design history 
and without having to start again 


from scratch. This alone could 
trim months off many projects. 


What’s more, SolidDesigner is so 
intuitive and easy to use that even 
designers who are only familiar 
with 2D systems can be up and 
running in just a few days. Plus, 
existing 2D and 3D designs will 
translate directly and seamlessly 
into SolidDesigner using industry 
standard data exchange protocols. 


It’s all backed by HP’s reputation for 
reliability and superbly engineered 
products and a global consulting 
network that’s second to none. 


From zero to - 
in record time. 


In product design, it’s not just 
who delivers but who delivers 
the fastest. With SolidDesigner 
from HP you'll scream to the fin- 
ish line. And leave history based 
systems in your dust. 


To discover how SolidDesigner 
can make your product design 
process easier, please call HP at 
1-800-637-7740, ext.1461. 


¢ 


HEWLETT® 
PACKARD 





© 1996 Hewlett-Packard Company. All rights reserved. MDD03A * 1993 Dataquest Mechanical CAD/CAM/CAE End User Survey. 
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with 250 MHz video input bandwidth, 


1800 x 1440 @ 76Hz and a 


30-115 KHz horizontal scan range, 





* Aperture Grille 





Announcing the ViewSonic P815 21" 
(20" viewable) monitor: Mega sharp. 
Mega stable. Mega fast. Mega value. 

It’s the latest innovation from ViewSonic® 


the recognized leader in color monitor 
technology. And it’s a mega hit. 


More power to you. 
Revolutionary Invar Shadow Mask 
technology delivers some pretty unbe- 
lievable numbers. Like resolutions up 











A whopping 250MHz video input 
bandwidth. And a horizontal scan 
rate up to 115KHz. All of which are 
high water marks in the industry. 


to 1800 x 1440 at a 76Hz refresh rate. 








Add to that a 0.25mm dot pitch (also the best in the 
business) and you’ve got the new standard for high- 
end CAD, document imaging and other applications 
where absolute precision is a prerequisite. 


The benefits of this new, state-of-the-art P815 are 
many—and obvious to the eye. The text is the 
sharpest available today. Period. The images are 
absolutely flicker-free, virtually eliminating fatigue 
and eye strain. 


The P815 displays more information faster than any 
monitor you’ve ever seen before. And with BNC and 
VGA connectors, you can easily switch between two 
separate systems. 


Compared to other monitors 
there is no comparison. 


The P815 offers a mega surprise, too: Affordability. 
Although its performance rating is the highest in 
the industry, it’s price is not. In fact, you'll find 
many lesser monitors costing considerably more. 


You'll also find a wide array of the features you’ve 
come to expect from ViewSonic, like an ARAG® 
anti-reflection, anti-glare screen coating, a limited 

3 year warranty on CRT, parts and labor (the best 

in the business), and an optional Express Exchange” 
Service program that insures 48 hour replacements. 
If all this doesn’t convince you that the ViewSonic 
P815 is truly a “mega monitor,’ then seeing it 
certainly will. 

Call (800) 888-8583 
and ask for agent 1226 
for your nearest dealer. 
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Triumphant Technologists 


Just flew in from Las Vegas and boy are my arms tired—mainly from lugging 
tons of Web brochures at the Networld + Interop show. 


K, I’m tired of all the hype, 
too. At the recent Networld 
+ Interop show, I saw a 
modem marketed as “Inter- 
net Ready.” Imagine that! Can we please 
trivialize this important technology just 
a little more? Maybe the Internet Engi- 
neering Task Force should hire Andre 
Agassi to do his “Image is everything” 
shtick for the Internet. 

Sometimes, though, where there’s siz- 
zle there actually is steak. And nowhere 
is this more true than in the growing 
intranet movement. In this issue of 
BYTE, the next issue, and repeatedly 
over the next few months, we’ll be dig- 
ging into intranet technology to find its 
strengths and limits. Jon Udell, our Web 
Project editor, will be focusing on the 
intranet in his column for the coming 
year. He offers a lot of useful advice. 

While you’re absorbing all Jon’s 
intranet goodies, consider this: Con- 
ventional wisdom has it that technolo- 
gists have lost the momentum in steer- 
ing corporate technology policy. 
Business managers are tired of that 
inward focus, according to this line of 
thought. Reengineering has put the tech- 
nologists back where they “belong”— 
implementing other people’s visions. 
Really? It sounds like somebody forgot 
to check who’s driving the intranet, and 
where it’s headed. 

The intranet marks the resurgence 
of forward-looking technologists who 
have struggled mightily over the last 
decade to establish open distributed 
computing in the enterprise. Why? Not 
only, or even mainly, because they have 
a religious belief in standards. This 
movement has been about control: 
Computer users should control their 
resources. And they can do this only 
when they are able to exercise the ulti- 
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mate sanction against vendors who pro- 
duce products that don’t meet their 
needs: Replace them. It’s only the tech- 
nologists in the corporate world who’ve 
had the vision to sort through claims like 
“Internet Ready” and establish long- 
lasting architectures that will survive 
both vendor and management attach- 
ment to various visions du jour. 

The intranet is nothing less than an 
attempt to escape from the most oner- 
ous aspects of client/server computing 
as it has evolved to this point: depen- 
dence on expensive relational database 
management systems, lock-ins to pro- 
prietary 4GL environments, and the 
inability to write one application, one 
time, and have clients access it from any 
desktop anywhere. 

That last point marks a big difference 
between the new, savvy Internet tech- 





sense, ask them which high-priced man- 
agement consultant or smart CEO 
invented the intranet, thereby cutting 
application development times and 
slashing software license fees. 

The products at this year’s Networld 


The next time you hear somebody dissing the IT community 
for having no business sense, ask them which high-priced 
management consultant invented the intranet. 


nologists and the gnu-savvy Unix 
diehards of only a few years ago: The 
former’s vision is far more focused on 
giving the corporate end-user commu- 
nity what it wants, needs, and can afford, 
even when those same users don’t quite 
know what those things are. Where did 
this new breed of technologist come 
from? Many are the old breed, grown 
wiser; some are Young Turks with no 
legacy to defend as yet. 

Will the intranet concept succeed 
totally? Not a chance. Is it always the 
right approach? As this month’s cover 
story shows, not always, and not every- 
where. But one thing’s for sure—next 
time you hear somebody dissing the IT 
community for having no business 





+ Interop certainly proved that today’s 
technologist has learned his or her les- 
son. Keep the end users happy, align IT 
plans with business goals, and—oh yes, 
one more thing I learned in Las Vegas— 
never put all your money on one horse. 


Noud J Hock 


Mark Schlack, Editor in Chief 
mschlack@bix.com 
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Suitably Aligned 


Thanks for the good article 
“Bug-Free Benchmarks” 
(March). We just introduced 
two instructions in some of 
our computational software 
to align the double-preci- 
sion floating-point local 
structures to 8-byte bound- 
aries within our stack. 
Incredibly, the overall per- 
formance of the program 
received a 20 percent boost. 
Shame on the compiler ven- 
dors who introduce more 
and more optimizing 
switches—which are often 
the source of trouble rather 
than benefits—but always 
forget the simple thing. 
Roberto Verzoni 
rover@mbox.vol.it 


Unix vs. NT 


“Unix vs. Windows NT” 
(May cover story) was very 
well done and informative. 
However, you overlooked 
Linux, which definitely has 
potential in many organiza- 
tions and is a more cost- 
effective OS for the x86 
platform than Windows NT. 
John Iliff 

Pinellas Park Public Library 
Pinellas Park, FL 
http://pppl.tblc.lib.fl.us 


It was not possible to con- 
sider all the flavors of Unix. I 
tried to keep my discussion 
generic, focusing on Sun ina 
few cases because of its sta- 
tus as a primary flag-bearer. 
Linux could be a good solu- 
tion for some installations, 
but other businesses might 
be reluctant to adopt a Unix 


that is perhaps not as well 
supported by a single vendor 
as other variants, such as 
Solaris, AIX, or HP-UX. Some 
MIS directors want that “big 
business” relationship with 
their vendors. It costs more, 
but it makes them feel more 
comfortable. 

—Tom R. Halfhill, 

senior editor 


In the article on Unix vs. 
NT, you say, “Architectural 
limitations hobble low- 
priced x86-based servers 
when they try to tackle the 
really big jobs.” Most of the 
rest of the article suggests 
that the reason x86 boxes 
running NT cannot keep up 
with Unix boxes is they do 
not have enough processor 
power, but that this can be 
fixed by improving NT’s 
symmetric multiprocessing 
(SMP) scalability. I disagree. 
Benchmarks we performed 
in 1995 showed that NT 
experiences an I/O bottle- 
neck long before it runs out 
of processor throughput. 
Jonathan Handler 
71702.1620@compuserve.com 


I was talking about much 
more than CPU power— 
indeed, the Pentium Pro 
holds its own with the 
fastest RISC chips in terms of 
integer performance. The 
main limitations are system 
architectures and the inabili- 
ty of NT to scale linearly 
beyond six or eight proces- 
sors in an SMP system. Unix 
is more scalable in this 
regard, and Unix servers 
tend to be built on superior 





system architectures that 
deliver higher overall perfor- 
mance. Of course, they usu- 
ally cost a lot more, too. 

In this issue of BYTE, we 
analyze two new server 
architectures that attempt to 
address this problem (see 
“The Network Inside the 
Server,” page 151). One of 
them, Sequent’s NUMA-O, 1s 
based on the Pentium Pro 
and supports both a Unix 
variant (DYNIX/ptx) and NT. 
—Tom R. Halfbill 


Diminishing 
Return on RAM 


In “120-MHz Pentium Pow- 
er for Under $400” (April 
News & Views), you make 
several references to Intel’s 


claims that processor 
upgrades deliver significant- 
ly better performance than 
RAM upgrades. Unless you 
are describing a trivial case, 
the same processes with the 
same memory requirements 
will see a marked improve- 
ment with the addition of 
RAM. The value of adding a 
new CPU is diminished by 
the fact that the real bottle- 
neck is not CPU cycles; it is 
usually disk access. Adding 
RAM almost always helps 
relieve this bottleneck. 
Sharif Abdallah 

Cincinnati, OH 

sharif @ibm.net 


Adding RAM, especially to 2- 
or 4-MB systems, can 
improve performance. How- 
ever, if you already have a 
lot of memory—e.g., 8 MB in 
a system running applica- 
tions like Quicken—you 
reach a point of diminishing 
returns. —Dave Andrews, 
news editor 


Trust the Web PC 


“Inside the Web PC” (March 
cover story) was a great read 
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and made many good 
points. But do you think 
computer users are going to 
trust their most sensitive 
data to the Net, where they 
will have to worry about 
both security and accessibil- 
ity? Small hard drives nei- 
ther cost nor weigh that 
much anymore. Can it be 
that we are really just talk- 
ing about a new breed (with 
a new name) of cheap com- 
puter? What will a network 
computer really add that a 
cheap PowerBook can’t? 
Frode Hegland 
www.liquid.org 


frode@liquid.org 


I expect that most “network 
computers” will have hard 
drives for caching software 
and storing local copies of 
user files, but the user won’t 
have to manage the hard 
drive, any more than PC 
users today must manage 
the contents of their RAM- 
based disk cache.By caching 
copies of the OS and appli- 
cations on a small hard 
drive, the NC can run faster. 
Most NC users won’t store 
their files on the Internet. In 
corporations, universities, 
and even public schools, 
they'll store files on LAN 
servers, just like they proba- 
bly do now. Users at home 
could store them on a local 
hard drive or on a secure 
server at their Internet ser- 
vice provider. This frightens 
some people, but consider: 
professionally maintained 
servers are backed up regu- 
larly; locally stored infor- 
mation is only as safe as the 
physical security of the 
device it’s stored on; all the 
most sensitive information 
about your life—bank 
accounts, medical records, 
etc.—1is already stored on 
network servers. 

A PowerBook could indeed 
be used as an NC if the oper- 
ating system and applica- 
tions were replaced. Unfor- 
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tunately, there’s no such 
thing as a cheap Power- 
Book.—Tom R. Halfhill 


Skewed Web 
Statistics 


In “Damn Lies” (February 
Network Project) you 
described how you collected 
statistics on which operating 
system people were using to 
talk to your Web site by 
detecting the Web browser 
and deducing the OS from 
this. You go on to point out 
that a very small percentage 
of people were using Web- 
Explorer from IBM and con- 
sequently there were very 
few people using OS/2. I cur- 
rently use Netscape 2.0 in 
WinOS/2 with the IBM Inter- 
net Dialer dialing into Ire- 
land Online as my local 
provider. I’d be curious to 
see how your results would 
differ if you bore WinOS/2 
users like me in mind. 
Robert Healy, VTI 
www.vtilink.com] 


bhealy@iol.ie 


Actually I thought the 4 per- 
cent for WebExplorer was 
relatively impressive, being 
half the number for all 
implementations of Mosaic. 
But you’re right—several 
readers have pointed out 
that WinOS/2 plus Netscape 
has in many cases super- 
seded WebExplorer, so the 
true number of OS/2-based 
visitors is larger but 
unknown. Ideally Netscape 
would report in its version 
string if it were running in 
WinOS/2 rather than Win- 
dows. Since WinOS/2 really 
is Windows, though, that 
might not be possible. 

—Jon Udell, executive editor 
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What isa Webmaster? Is it 
someone who just oversees 


a Web site? Someone who 
maintains e-mail? A pro- 
grammer? Due to the vast 
gamut of jobs related to 
Internet site development 
and maintenance, we need 
another phrase. I propose 
“websetter” for a person 
who does Hypertext 
Markup Language (HTML) 
coding, Internet graphics, 
page design, and site main- 
tenance. It would be in 
keeping with the well- 
known term “typesetter” 
and give people like me an 
accurate job description. 
Scott Johnson 

Soft-One Corporation 
sjohnson@softone.com 


Thanks, But 
No Thanks 


Jeffrey Fritz’s article “Mar- 
rying ISDN to the OS” 
(April) implies that by 
adding ISDN support to 
Windows 95, Microsoft has 
made ISDN easier to use and 
support. In fact, the con- 
trary is true, at least in 
Europe, because Microsoft 
chose to ignore CAPI, the 
Common ISDN API that has 
been adopted by the Euro- 
pean Telecommunications 
Standards Institute. Every 
PCISDN card sold here 
comes with CAPI drivers for 
DOS and Windows, and 
many come with one for 
OS/2. Almost every ISDN 
application builds on the 
CAPI standard, from tele- 
phone-answering to fax to 
drivers for BBSes, packet or 
NDIS networking drivers, 
and on-line service access 
programs. Windows 95 is 
not only incapable of work- 
ing with CAPI, it actually 
disrupts existing solutions 
by doing things its own way. 
Vendors, far from being able 
to “come to market faster 
and at lower cost,” as your 
article asserts, now have to 
supply drivers supporting 


Windows 95 and CAPI in 
order to give users the func- 
tionality they are used to. 
Tilman Schmidt 


Bonn, Germany 
tilman@schmidt.bn.eunet.de 


In North America, the inte- 
gration of ISDN into Win- 
dows 95 has made it easier— 
and probably cheaper—to 
use ISDN. While we may not 
agree with all their decisions 
(such as no Multilink PPP 
and limited compression 
support), Microsoft is one of 
the few vendors with enough 
clout to lead the way in 
improving ISDN deploy- 
ment. I can understand why 
Microsoft’s decision not to 
support CAPI would be con- 
sidered a serious oversight in 
Europe. Unfortunately, CAPI 
has no widely accepted 
equivalent in North Ameri- 
ca. Ours is a fragmented 
environment where even 
ISDN network products that 
are supposed to work togeth- 
er frequently do not. We 
need a mammoth effort to 
correct this. That won’t 
come from the U.S. or Cana- 
dian governments or from 
the Regional Bell Operating 
Companies. Microsoft’s 
ISDN implementation is far 
from perfect, and much 
more work needs to be done; 
still, someone has to start 
somewhere. Credit 
Microsoft for being willing 
to try.—Jeffrey Fritz 


ThinkPad Revisited 


In your March review of 
IBM’s ThinkPad 760CD, you 
noted that its graphics per- 
formance was considerably 
worse than a typical 90-MHz 
desktop at 600 by 800 reso- 
lution and with 8-bit color. 
When the 760CD is put into 
8-bit mode, however, the 
“ThinkPad Features” pro- 
gram indicates that graphics 
acceleration as well as 
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MPEG 1s disabled; they can 
be enabled only in 16-bit 
mode. It would be interest- 
ing if you could rerun your 
test in 16-bit mode. It may 
be that the ThinkPad is actu- 
ally faster in that mode. 
Henry Kautz 

AT@T Research, 

Murray Hill, NJ 


_kautz@research.att.com 


While our published bench- 
mark tests were done using 
8-bit color, because that’s 
what we had available to 
compare against, I used the 
machine primarily in 16-bit 
color mode for some time 
afterward. And, subjectively 
at least, it was not 
detectably faster in that 
mode. I also did a few runs 
of our scripted performance 





tests using 16-bit color and 
didn’t observe any speedup 
at all. —Russell Kay, 
technical editor 


FIXES 


The caption for the screen 
shot on page 64NA 6 of 
“When COBOL is Cool” 
(April) describes Animator 
running under COBOL 
Workbench for Windows. 
The screen shows Animator 
running under OS/2. 


In “R5000 Cuts 3-D Cost” 
(April News & Views), we 
neglected to point out that 
the R5000 was actually 
designed by Quantum 
Effect Design (www.qed- 
inc.com). 


COMING UP IN AUGUST 


COVER STORY: 
WEB SITE DEVELOPMENT 
IS professionals charged with designing Web sites, creating 
Web-based conferencing systems, and planning for future 
applications are bombarded by as much hype as useful 
information. Jon Udell presents a hands-on analysis of the 
important tools, techniques, and trends, using lessons he’s 
learned as the creator of www.byte.com. 


STATE OF THE ART: 
ADOPTING AIM 
Does your company need AIM now? How do you make the 
right choices about protocols, bandwidths, emulations? We 
examine strategies for implementing this technology, plus 
what developers need to do to write ATM applications. 


REVIEWS: 
HARDWARE LAB REPORT 
NSITL tests tape libraries for high-volume data backup, 
including DLT, 8mm, and DAT tape drives. 


ULTRASCSI HOST ADAPTERS 
The emerging UltraSCSI standard will let high-performance 
hard drives and other peripherals communicate at up to 
40MBps—twice the current limit. We examine the adapter 
boards that can make it happen. 


IBM THINKPAD 560 
Big Blue's popular notebook line slims down. We test one of 
the first of the new ultrathin notebook PCs. 


CORE: 
PROGRAMMING: MORE ON MMX 
We present guidelines for writing to Intel's new MMX 
instruction set for the x86 architecture. 
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Don't let Windows 95 run your life. With the 
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News & Views 


Richer, Thinner Notebooks Arrive 


Although not quite paper thin and paper light, new notebooks offer many 


features found in heavier high-end portables. 





ew ultraportable yet pow- 
erful notebooks will hit the 
market this year, and these 
thin models are much rich- 
er in features than sub- 
notebooks of two years ago. An early 
contender in the new thin-and-wide 
notebook format is the HiNote Ultrall 
from Digital Equipment (800-642-4532 
or 508-460-8894). Available with up to a 
133-MHz Pentium, the new HiNote mea- 
sures 8% by 11 by 1.1 inches and weighs 
just 3.9 pounds (an optional CD-ROM 
drive add-on weighs about 2 pounds). 
The SVGA version starts at $3999. 

The new ThinkPad 560 from IBM (800- 
772-2227) betters the HiNote’s 10.4-inch 
SVGA display with a 12.1-inch screen and 
a wide range of features (see the photo). 
NEC Technologies (Mountain View, CA), 
Compaq (Houston, TX), and other ven- 
dors are expected to announce slim note- 
books as well. Although they offer big dis- 
plays and hard drive capacity, these new 
ultraslim notebooks don’t have every- 
thing. Unlike other ThinkPads, for exam- 
ple, the 560 doesn’t have an internal CD- 
ROM drive as an option. 

“This new type of thin notebook is 
designed to satisfy the user who is sensi- 
tive to size and weight in their notebook,” 
says Eric Shuster, business unit manager 
for value portables at Compaq. The com- 
pany reportedly will release later this 
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A rigid hinge holds up 
the screen. 


Heavy items like the 
hard drive and lithium- 
ion battery are in front 
to weight it. 
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IBM's ThinkPad 560 


summer a thin notebook with a flexible 
design. “But unlike before, these new 
notebooks satisfy budget-conscious and 
many power users.” 

Shuster advises buyers of slim note- 
books to check: screen size; keyboard 
design (Is it full size? Does it have arrow 
keys in an inverted T?); battery life and 
power management; RAMexpandability; 
pointing device options; and upgrade 


As contact between man and compute 


increases, so does the need to make comput- _ 


ers more accessible. To address the growing 
field of human/computer interaction, DePaul 
University (Chicago) now o 


graduate degree program th 


the disciplines of computer pees ychol 
ogy, and graphic design. For more informa- 
tion, see www.depaul.edu/programs/cs.html. 


options. Users wanting many features 
may have to get a heavier notebook. 
And what of even wider designs? Com- 
paq says the 12.1-inch size will remain 
mainstream this year. Kevin Clark, prod- 
uct manager for mobile marketing at IBM 
(Research Triangle Park, NC), agrees. 
“We're not seeing a demand for anything 
larger than the A4 paper size.” 
- Dave Andrews 


How's $ your emotional 102 In addition . 
to street smarts and book smarts, . 


ities such as self-con 
social awareness. 


page at www.erac.com. _ 





Geoprocessing 
Goes Prime Time 


Driven by new geographic data sources, 
improved software, and widespread need, 
geodata and geoprocessing are becoming 
big business. Between 60 percent and 80 
percent of all database records have a geo- 
graphic field (usually a street address), and 
new features in programs such as Oracle 
enable them to store more complex geo- 
graphic data. 

The need to support geodata is increas- 
ing. Within a decade, geographic posi- 
tioning system (GPS) microchips will be in 
almost all new vehicles, cell phones, farm 
and construction equipment, and large 
shipping containers. Twelve new high-res- 
olution commercial Earth imaging satel- 
lites will be on-line by the year 2000. Tra- 
ditional geodata and geoprocessing 
markets are growing, and new applica- 
tions are proliferating in banking, insur- 


ance, retailing, and other areas. 

More than 60 organizations have joined 
the Open GIS Consortium (OGC, Way- 
land, MA), which is writing the Open Geo- 
data Interoperability Specification (OGIS). 
The group’s overall goal is to bring geo- 
processing into the world of open systems 
and distributed heterogeneous comput- 
ing. Part I of OGIS, The OpenGIS Guide, 
is available on the Web at http://ogis.org. 

“Monolithic software systems and 
closed and incompatible data formats have 
limited GIS, Earth imaging, and other geo- 


processing technologies to the status of 
cottage industries,” says Carl Reed, pres- 
ident of geographic information system 
(GIS) software vendor Genasys (Fort 
Collins, CO). “OGIS will change that.” 

OGC’s Technical Committee has creat- 
ed the basic elements of a platform-inde- 
pendent OGIS specification. Through a 
request-for-proposals process, the tech- 
nical committee and vendors are now cre- 
ating implementation specifications for 
distributed computing platforms, such as 
OLE/COM, the Common Object Request 
Broker Architecture (CORBA), and Java. 
OGC’s new Application Integration Work- 
ing Group will give government and 
industry “geographic information com- 
munities” expert analysis and assistance 
on their geoprocessing issues. 

Even the historical division between the 
raster and vector worlds is dissolving. 
OGIS will contain a comprehensive Earth 
imaging model to unify raster images of 
weather, land masses, and other geo- 
graphic entities with vector representa- 





tions typically found in CAD and graph- 
ics applications. Ultimately, OGIS will 
support sophisticated real-time raster- 
to-vector conversions (e.g., taking an aer- 
ial photograph and using image recogni- 
tion to interpret roads that can be layered 
into CAD drawings) and other kinds of “in 
the pipe” processing. 

As the OGC tears down proprietary bar- 
riers, integrators will be able to quickly 
and economically spatially enable appli- 
cations for both business and government 
agencies. -Lance McKee 





yeah, but... 


The paperless office is approaching reali- 
ty. Industry analysts estimate that the 
amount of printed information workers 
_ deal with will decline from about 70 per- | 
cent today to about 30 percent in the year 
2004.  . 
_ Yeah, but analysts and vendors like 
- Hewlett-Packard also say the amount of — 
information we e'll have to process will 
_ double every seven years. Even though we'll - 
| print less often, we'll still print alot 
Copiers break down often. Instead of pho- 
| tocopying mem as, we will e-mail them. 
~ Yeah, but laser printers are fairly reliable, 
- and people will still want to print: paper is 
_ portable, and it's easy to mark it up. Look 
_ for mopiers, which are fast laser printers _ 
that quickly make multiple prints, to sup- | 
_ plant today’ s photocopier. — 
People who talk about distributed pene 
_ ing over the Internet i ignore the lack of © 
_ standards that prevents this. | 
Yeah, but the World Wide Web Conser 
— tiumis addressing these issues to make dis-_ 
- tributed printing easier. You can bet that 
‘delivery SOMpHTES 8 are e leseetaating cas 
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Micromirrors 
Project Better 
Images 


Usually mirrors reflect an image, but a 
new technology five years in develop- 
ment at Texas Instruments (Dallas, TX) 















How TI's Digital Mirror Subsystem Works 


@ A lamp directs white light 
through a condenser lens and a 
red, green, and blue color filter 
(to add color) and onto the 
surface of the Digital 
Micromirror Device chip. 


DLP Board 


Processor 


Memory a. 
Projection lens 


1354), and other makers of projection 
devices for personal computers. 

TI’s DLP subsystem is based on the 
company’s Digital Micromirror Device, 
a microchip upon which thousands of 
tiny aluminum micromirrors that rest on 
miniature hinges flutter on and off hun- 
dreds of times a second. The micromir- 
rors’ ability to turn on and off at light- 
ning speed, when used in conjunction 


© By constantly 
turning on and 

——- off (since no 
ae Gicecy 
in the off 
position, that 
creates black), 
the digital 
mirrors produce 
an image. 


Shaping lens —— 


Screen | Optics 
© The lens projects the image oak 
a screen for viewing. Tl’s Digital 

Light Processing subsystem ss 
measures about 11 by 6 by 5 inches 
and weighs about 12 pounds. 


Cori) i) geilicsg 


Condensing 
lens 


*—— Light source 






uses mirrors to create an image. The 
result of TI’s Digital Light Processing 
(DLP) subsystem—now appearing in new 
PC projection systems—is bright, crisp 
output that’s also visible from side view- 
ing angles. And perhaps by this time next 
year, TI will have similar subsystems for 
high-quality color printers. The DLP 
technology is being used by In Focus Sys- 
tems (Wilsonville, OR, 503-685-8888), 
Proxima (San Diego, CA, 619-457-5500), 
Nview (Newport News, VA, 804-873- 





Thanks to new manufacturing 
facilities, choosing a thin LCD - 
over a bulky CRT won’t gouge 
your wallet quiteasmuch. 
LCDs have numerous advantages S$ 

over CRI monitors, including a | 
smaller footprint, lighter weight, ce 
and lower power consumption, but 
they are also more expensive. LCD _ 
makers such as Sharp are expected - 
to address the price issue this year. 
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with a light 
source, optics, a 
revolving color wheel, and projection 
lens (as shown in the two diagrams), cre- 
ates projected images that are easily vis- 
ible even in a room that’s fairly well lit. 

A fundamental advantage of the tech- 
nology is that unlike LCD technology, in 
which light must pass through the screen, 
digital mirrors create images by reflect- 
ing light, which results in a brighter 
image. With digital mirrors, and unlike 





LCDs, brightness increases as resolution 
increases. “With LCD technology, in- 
creasing your resolution requires bigger 
light sources to maintain the same level 
of brightness,” says Ken Knepper, senior 
product line manager at In Focus Sys- 
tems, which was expected to release in 
June the LitePro 620, an SVGA projector 
featuring TI’s DLP subsystem. The 
LitePro 620 (weighs 21 pounds and sells 
for about $10,000) delivers 450 ANSI 
lumens (a measure of brightness), com- 
pared to 350 lumens for the LitePro 610 
VGA projector that also uses digital mir- 
rors. In Focus’s LitePro 210, which does 
not use digital mirrors, delivers 250 
lumens. Both use a 270-W lamp. 

TI says that later this year it will release 
DLP subsystems for projector manufac- 
turers that incorporate higher resolu- 
tions of 1024 by 720 and 1280 by 1024 





Mirror element 










Silicon 
substrate 





pixels. The company is planning two- 
and three-chip systems that offer brighter 
images and more vivid colors. 

Other uses for digital mirrors include 
projectors for large venues like concert 
theaters and home theaters, plus desk- 
top monitors. If TI delivers on its expec- 
tations, you'll be seeing mirrors in a lot 
of places besides your bedroom. 

- Dave Andrews 
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INTRODUCING OPTIMA++: The RAD new way to build applications in C++. 


Optima++ Developer offer 

* Component-centric RAD environment 
¢ Industry-standard, object-oriented C++ 
¢ Drag-and-drop programming 

¢ Over 150 components and classe. 

¢ Exceptionally tight, fast code 

° 32-bit Windows applications 

¢ Robust, just-in-time debugging 

° Powerful project management 

¢ Visual SQL Query Editor 

° Fast, direct connection to ODBC 

* Scalable Sybase SQL Anywhere database 


Get Optima++ Developer for $199* for a limited time: 1-800-395-3525 or www.powersoft.com 


Now there's a visual, compo- 
nent-based and (dare we even say 
it?) fun way to develop in C++. 

New Optima++ Developer from 
Powersoft® 

For the first time, you can 
quickly build custom client/server 
applications using drag-and-drop 
programming, pre-built components 


and the power of C++. So you can 


deliver extraordinary solutions — 
t an extraordinary speed. 

Want lightning-fast applica- 
tions? Optima++ helps you build 
them using the same industry-lead- 
ing compiler technology as 
Watcom™ C/C++. But fast code is 
only half the story with client/server— 


you also get fast, direct ODBC 
access and the powerful Sybase® 


SQL Anywhere™ database to help 
you deliver peak performance. Plus, 
you have the choice of deploying 
applications as standalone EXEs or 
compact EXEs with run-time DLLs. 
Start developing with new 
Optima++ today. You'll get pow 
Youll get productivity. And youll 
even get a chance to rediscover the 


fun in programming. 


ber 


Powersoft. 
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*Limited time only. Regular S.R.P. is $499. ©1996 Sybase, Inc. All rights reserved. Powersoft and Sybase are registered tr idemarks, and Optima++, Watcom C/C+4 and SQL, Anywhere are trademarks 


of Sybase, Inc. or its subsidiaries. All other trademarks are property of their respective owners. Outside the U.S., call 508-287 
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OpenDoc: 
A Better OLE 
than OLE? 


Among Windows software developers, 
Microsoft’s Object Linking and Embed- 
ding technology is the standard for inter- 
application communication. One of 
OLE’s strengths is its tight integration 
with the underlying Windows architec- 
ture. But the Windows-dependent nature 
of OLE has opened a window of oppor- 
tunity for a new architecture. 

OpenDoc is attracting attention as a 
cross-platform component technology. 
(See “OpenDoc Says OLE to Develop- 
ers” on page 49 in this issue.) Control of 
OpenDoc standards has been invested in 
Component Integration Labs, a non- 
profit industry consortium founded by 
Apple, IBM, and Novell. And OpenDoc 
has recently been incorporated into the 
Common Object Request Broker Archi- 
tecture (CORBA) standard. 

Apple was first to deliver OpenDoc, 
shipping version 1.0 for the Mac OS in 
1995. But although Mac developers are 
interested in OpenDoc, many are taking 
a wait-and-see attitude, says Stefan Wen- 
nik, manager of marketing and commu- 
nication at Bitstream (Cambridge, MA). 
“When we talk to Macintosh developers 
and ask if they need our products as 
OpenDoc components, we get blank 
stares,” Wennik said. “We love the idea, 
but I don’t think anyone needs this stuff 
in a big way right now.” 

Mac developers are interested in 
OpenDoc, but there’s currently little 
incentive to support it, according to Karl 
Cremin, senior analyst at MindShare. 
“To the end user, the value of an Open- 
Doc component is being able to use it in 
an application,” Cremin said. “Support 
in big applications is the key to Open- 
Doc’s success among Mac developers.” 

Converting Mac developers to Open- 
Doc is not enough to establish a cross- 
platform standard. IBM recognizes this 
and now offers OpenDoc for OS/2 3.0, 
with versions for AIX (currently in beta) 
and Win 95 and NT (to enter beta in June) 
expected to ship later this year. IBM will 
make the Windows OpenDoc toolkits 
available for free downloading at www 
.software.ibm.com/clubopendoc. 

IBM is implementing OpenDoc under 
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Windows in part to woo OLE develop- 
ers. But IBM is attempting to underplay 
the idea of a face-off between OpenDoc 
and OLE. “We’re not saying, ‘Don’t do 
OLE,’” says Scott Hebner, manager of 
OpenDoc marketing development at 
IBM. “Instead, we’re saying that Open- 
Doc provides a much better way to build 
OLE into your Windows applications.” 

Hebner admits that developers creat- 
ing applications exclusively for single- 
user Windows platforms gain little by 
embracing OpenDoc. But for cross-plat- 
form applications, using OpenDoc to 
implement OLE greatly increases the ser- 
vices available to an application, he says. 

To complicate choices even further, 
the chances that OLE may be available on 
different platforms is definitely increas- 
ing. Bristol Technology (Ridgefield, CT, 
203-438-6969, www.bristol.com), a 
strategic partner with Microsoft, is now 
shipping its Wind/U Win32 cross-plat- 
form development kit. Appearing as a set 
of shared libraries, the new Bristol prod- 
uct makes OLE functionality a reality 
under Unix. 

“OLE has become so easy to use,” said 
Ken Blackwell, chief technical officer at 
Bristol, “that it’s now an integral part of 


most Windows applications. Comment- 
ing out the OLE code when porting to 
Unix, a common practice in the past, is 
simply no longer practical.” For Win- 
dows developers, Blackwell noted, 
OpenDoc isa future target, whereas OLE 
is something they’ve grown up with. By 
providing OLE under Unix, he added, 

there’s nothing for them to relearn. 
Another contender is Next Software 
(Redwood City, CA), which has devel- 
oped products that integrate OLE and 
CORBA. “Customers building multi- 
tiered cross-platform applications also 
have to integrate CORBA to OLE,” says 
David Butler, Next’s director of enter- 
prise product marketing. “Our D’OLE 
and PDO products provide object model 
independence and enable that integra- 
tion.” D’OLE, available now for NT, will 
support Win 95 this summer. And Next’s 
offerings support versions of Unix from 
Sun, Digital, and HP, not just IBM’s AIX. 
Whether a single object architecture 
will dominate remains to be seen. Mac 
developers are apt to embrace OpenDoc; 
Windows developers continue to evolve 
with OLE. Developers may have to 
accommodate more than one standard. 
- Rob Hummel 
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It’s hard for anyone to explain why PC manufacturers’ At Kingston, we test each module in the same system in 
memory costs so much more than ours. After all, we — which it will be used. And we test every cell on every chip 





use the same components they do. on every module—so both reliability and 


And our specifications meet or even exceed compatibility are assured. In fact, 


the ones they use. Yet our memory costs we’re so confident in our product 





up to 50% less. Maybe that’s why more that we give it a lifetime guarantee. To 


and more computing professionals are choosing find your nearest rin distributor, call 
Kingston® instead of memory from manufacturers like Compaq? (800) 259-9370. We promise that ston 


IBM$ Toshiba? Silicon Graphics? and Sun Microsystems® our prices won’t ruffle your feathers. TEM Y CORPORATION 


For more information call us at (800) 259-9370 Visit our Web site: http://www.kingston.com/b.htm 


Kingston Technology Corporation, 17600 Newhope Street, Fountain Valley, CA 92708 USA, (714) 435-2600, Fax (714) 435-2699. © 1996 Kingston Technology Corporation. All rights reserved. 
Kingston is a registered trademark and Computing Without Limits is a trademark of Kingston Technology Corporation. All other trademarks and registered trademarks are the property of their respective owners. 


Circle 70 on Inquiry Card (RESELLERS: 71). 








Ten Reasons 
to Buy Duplex 
Printers 


A duplex printer automatically prints on 
both sides of a piece of paper. Here’s why 
you should think about replacing your 
old-fashioned single-sided printers with 
money-saving duplex models: 


1. Demand for paper is rising sharply. 
According to the Paper Task Force report 
of the Environmental Defense Fund, 
“one forecast is that between 1990 and 
2000, worldwide demand for paper will 
grow from 264 million short tons to 369 
million short tons.” 


2. The global supply of wood pulp can’t 
keep up with demand. The exploding 
human population is reducing the area 
of Earth’s forests by 17 million hectares, 
or about half the size of Finland, per year, 
according to the Worldwatch Institute. 


3. Expanding demand + restricted sup- 
ply = higher prices. 


to 
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4. Duplexers print both sides automati- 
cally, unlike most simplex laser printers. 


5. Duplex printers save time and reduce 
waste. Ina typical office, producing dou- 
ble-sided output is a two-step process. 
First, you print single-sided originals, 
then you march to the copy machine and 
turn them into double-sided copies. Once 
the copies are made, the original print- 
out gets trashed. 


6. Duplex printers save space (and mon- 
ey). By halving the number of pages, 
you pay less for courier services and 
postage, and you need fewer file cabinets 
and less space for document storage. 


7. Duplex printers provide a competitive 
edge. If you use a lot of paper, simplex 
printers can reduce profits. 

8. Two-sided documents are becoming 
more common. For example, phone bills 
are printed on two sides. 


9, Duplex printers are affordable. 


10. It’s the right thing to do. 
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Monitoring: AGNI 
UPS Model: Smart-UPS 1400 
Status: On Line 
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Last Test Date: 03/14/96 
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important part of any deployment of 


[mrPe| APC provides the most comprehen- 
sive protection against the single largest cause 
of NT data loss—power problems. APC’s 
PowerChute® plus for Windows NT and APC 
Smart-UPS combine to give you the power 
management features necessary to make 
SURE you're protected. 

e Shut down system safely-graceful, unat- 
tended shutdown of Win NT & SMS Servers. 
Through scheduled shutdowns you can even 
cut energy costs by up to 76%. 

e UPS testing/status-assures that system 
administrators are informed of power 
problems before they impact system integrity. 


UPS for PC and advanced 
workstations 


AC and dataline surge 
suppressors 





Copyright 1996, APC. Trademarks are the property of their owners. ASU002 


aes According to Miceosoke) “A UPS is is an 


Windows NT systems...” Fortunately, 


“an excellent piece of 


management software.” 
-Windows NT Magazine, Editor's Choice 


e Remote UPS management-eliminates the 
need to send trained personnel to remote sites 


diagnose power problems. 

e Environmental/power monitoring-allows 
you to quickly diagnose power problems 
and thus decrease network downtime 
without the expense of an electrician. 
PowerChute plus also provides: 

¢ NEW FlexEvents-Want to be paged or 
have an E-Mail sent to you if there is a 
power problem? FlexEvents allows you to 
specify these and other customizable UPS 
reactions to power events. 

e Systems Management Servers UPS MIF 
Support permits asset management of UPS 
systems. 


Manageable UPS for 
servers and networks 


Modular UPS for client/ 
server datacenters 


to configure UPS parameters, reboot servers or 


T networks 












"The Smart-UPS not only cuts the leading 

edge of power protection, its PowerChute plus 
software also delivers full management and 
control...[with] the best combination...of new 

and innovative features." -Network Computing 
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for 
WinNT 


DEMO DISK 
or 60 Page Catalog! 


or download from our 
NEW PowerPage™ 


http://www.apcc.com 
Click on “Free Stuff” 
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RoboCop, 
Meet Robo 
Fire Fighter 


The future of home fire prevention could 
involve more than smoke detectors and 
hand-held extinguishers. Robots could 
be coming to the rescue. So says Jake 
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- Good News for Cowboys 


We work in an industry never far from chaos. 
Here on the software technology frontier, 

- those who can adapt quickly find opportu- 
nity for spectacular success; those who can't 
are quickly left behind. That's the argument 
put forth by software engineering expert 
Edward Yourdon in Rise and Resurrection of 

_ the American Programmer. In his new book, 
Yourdon is as optimistic about the future of 
the American software industry as he was 
pessimistic in his 1992 Decline and Fall of 
the American Programmer. The rapid pace 
of technological development and the 
advantages Americans enjoy in responding 

to these transitions drive this change in out- 
look. 

Begin by writing off com- 
modity software. Yourdon’'s 
arguments in Decline and Fall 
about the threat of higher- 

quality software produced inex- 
 pensively in India and other 
__ nations still count, and Rise and 
_ Resurrection doesn't contradict 
_ them. But the new book notes 
_ that the impact of offshore 


| competition is limited primarily to well- 


_ defined problems that require big pro- 
| gramming teams but differ little from one 
: implementation to the next. On these com- 
_ modity jobs the overwhelming productivity 
advantages of offshore programmers com- 
pel customers to consider bypassing Amer- 
_ icancoders. _ 
: It's beyond the commodities, writes Your- 
_ don, where American developers can make 
up the difference: on fast-changing shrink- 
_ wrap software, on active Internet applica- 
_ tions, on smart-home systems. The Ameri- 
_ can programmer's greatest advantage is 
__ better access to the American software mar- 








Mendelssohn, founder of the Fire Fight- 
ing Home Robot Contest. Now in its 
third year, the competition, recently host- 
ed by Trinity College (Hartford, CT), 
drew more than 50 contestants from as 
far away as Israel. 

Entrants must program an autono- 
mous robot to travel through a prede- 
termined path ina maze, avoid obstacles, 
and seek out and extinguish a lit candle. 
Each robot is activated by a 3.5-KHz sig- 





ket, the world's largest. Better access means 
simple proximity to customers, but it also 
means speaking the same language, famil- 
iarity with consumer technology, and knowl- 
edge of cultural preferences. In an era when 
customization and rapid response to cus- 
tomer demands are increasingly important, 
this is an overwhelming edge. 
“Cowboy” culture, too, plays a role in 
Yourdon's optimism. He devotes a chapter 
to the topic of “good enough” software, | 
where the number of defects is simply © 
another trade-off to balance against deliv- — 
ery schedules and features lists. In Yourdon’s 
view, the strategies required to implement a 
good-enough approach work better in 
America’s individualistic, “cowboy” culture © 
than in cultures that are more | 
comfortable with rigorous top- 
down control. 
Although Rise and Resur- © 
rection outlines these advan- _ 
tages, this is more abook about _ 
how American programmers 
can succeed than one about 
why they will. Yourdon — 
describes process engineering — 
strategies for today's turbulent — 
environment, where layoffs are — 
commonplace and corporate loyalty virtu- 
ally nonexistent. Here, the emphasis is on 
individual improvement and on realizing the 
importance of talented team members. The 
author devotes a chapter to applying pro- — 
cess models to one-person projects. 
For American programmers, the message — 
of this book is clear: Stay up-to-date and © 
value innovation and talent. Yourdon's © 
strategies can help to meet these goals. 


-Steve Apiki is a BYTE consulting editor and 


_ senior software developer at Appropriate 


Solutions, Inc. You can contact him at 
apiki@apsol.com. 


The Rise and Resurrection of the American Programmer 
by Edward Yourdon: Prentice Hall. 1996: 318 pages: ISBN 0-13-121831-X; $26.9: 
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nal that emulates a sounding smoke 
detector. 

This year’s winner, aptly named 
ChromBot, came from a team of six 
senior robotics students at Central Con- 
necticut State University. The ChromBot 
used an Intel 8052AH-based microcon- 
troller to seek out and extinguish the can- 
dle. The designers programmed it with 
Basic52. For navigation, a Z80-based con- 
troller directed stepping drive motors. A 
flame-detector circuit used an infrared 
phototransistor as a sensor, and the extin- 
guisher was made from a bicycle pump 
that contained a CO, cartridge. Most of 
the electronics parts used in the Chrom- 
Bot are available from Alpha Products 
(Fairfield, CT). Robert Thompson, the 
winning team’s professor, estimates the 
ChromBot cost about $1000 to build. 


2 
_ CHROMBO’ 


i. 
\ ee 


The flame-fighting ChromBot 


Although more expensive robots are 
already used to perform tasks that are 
dangerous or impossible for humans 
(e.g., exploring hazardous waste sites), 
Thompson remains unsure of the future 
of robots in home fire prevention, despite 
the performance of the ChromBot. 
Unlike the contest robots, real-world 
robots would have to thrive in highly 
unstructured environments involving 
obstacles and stairs. The price of such a 
robot would be beyond most home own- 
ers. “Robots are tremendous for learning 
how to solve problems, but don’t expect 
that these machines will be on the mar- 
ket anytime soon,” Thompson says. “If 
you really want to do this in a cost effec- 
tive system, put a sprinkler system in.” 

Nevertheless, research continues on 
robots in a variety of disciplines, includ- 
ing home health care (see this month’s 
BYTE interview). And the lessons learned 
by today’s research might just show up 
in the home of the future. 

- Michael Bradley 








Every hour spent distributing a software package is an 
hour of lost productivity for the users who need 
applications and for the administrator who manages them. 
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LAN Escort is the ideal solution for Windows software 
distribution over NetWare networks. It distributes entire 

Windows desktops, icons and network rights, updates INI 
qs Ses i. si | files, creates directories, duplicates applications and 
desktops to multiple servers and manages bindery & NDS 
through one common interface. - 


WinLogin automatically runs NetWare login scripts and 
processes local scripts from your Windows session with 
the click of an icon. 

WinLogin also provides an imaginative range of commands 
that deliver enhanced system and script control including 
automatic program scheduling, menu creation and 
sequential processing of DOS and Windows programs. 


= Netware Drive NETUTILISYS:PUBLIC | 


See Rane acon WinLogin includes the ability to lock the Windows mouse 
= a hese ane & keyboard and provides increased control and 

= : : _** modification of .INI files from the login script. The latest 

E Sie 3 "release of WinLogin provides 30+ NEW script commands. 


= fan Gorden 
E24 > greeting time = MORNING 
Y¥: = Netware Drive NETUTIL{SYS: YAN Ea? Day of week = Monday 
Orive Z: = Netware Drive NETUTIL\SYS: \PUBI > number Day of week = 2 


Our research shows that despite the remarkable shift from 
mono to colour printing, reservations still exist in the 
acceptance of high performance colour printers on 
networks because of the inability to adequately monitor 
and control usage. In addition, a large percentage of hard 
earned budgets will be unnecessarily wasted every year on 
paper, printer toner and associated consumables. 

By metering and optionally enforcing 
page limits via NetWare print queues, 
Qmeter can deliver levels of security 
and control over PCL and PostScript printing that has 
never before existed. Metered NetWare 3.x print queues 
are scanned and page counts automatically added to each 
user's account. Multiple methods of metering and 
accounting are provided for maximum flexibility. 
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How NT 4.0 
Merges Win 
APIs... Right! 


When Windows 95 made its debut, 
Microsoft told programmers the new OS 
was the path to NT. But developers have 
learned that various incompatibilities 
between the two have rendered twists 
in the road to NT, which may force 
developers with limited resources to 
choose between one OS and the other. 

Early in the Windows 95 production 
cycle, Microsoft told developers—in no 
uncertain terms—that for an application 
to qualify for a Windows 95 logo, the 
program also had to run under NT. 
Microsoft quickly modified its position 
when it became clear that developers 
would have to eschew all Win 95-spe- 
cific functionality. 

“It’s fair to say that the Windows 95 
logo requirements have resulted in some 
confusion,” said Phil Holden, Windows 
NT Workstation product manager at 
Microsoft. “We’re in the process of 
updating the logo program now to clar- 
ify a lot of these issues.” 

Currently, to garner a Windows 95 
logo, an application must be tested on 
NT. However, a handful of important 
Win 95 APIs are not supported under 
current versions of NT. For example, 
utilities using the Telephony API (TAPI) 
will not run under NT 3.51. 

In theory at least, a Windows 95- or 
NT-specific program should degrade 
gracefully under the other system. But 
Microsoft provides an out when archi- 
tectural differences prevent it. 

Microsoft’s effort to establish con- 
gruity between Windows 95 and NT was 
an attempt to mediate its 32-bit OSes’ 
perceived schizophrenia. Although 
Microsoft claims that both 95 and NT 
are 32-bit OSes, the products differ con- 
siderably in architecture, performance, 
and user perception. One example of 
architectural differences is in NT’s and 
Win 95’s driver architectures. “When 
you build a protocol stack in Win 95, you 
write to the VxD architecture, whereas 
if you were to write a stack for NT, you 
would have to write to NT’s driver archi- 
tecture,” says Ted Hess, technical direc- 
tor at FTP Software (Andover, MA), 
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DataPro Report 





HP Takes the Lead 
in Workstation performnanien 


In the ever-changing workstation market, Hewlett-Packard has ieaptroagedakesdie the 
egory of $25,000-$50,000 midrange Unix RISC machines. The company is also looking to reach 
users who want a less expensive system: HP has announced a strategy to pirat 
Intel-based Windows NT personal workstations for the low-end desktop market. 

For the midrange market, which is still dominated by RISC Unix workstations with sizali 
3-D graphics, HP's Visualize Power Desktops, announced in June, come in two. models, both o 
which use the powerful 64-bit HP PA-8000 processor. HP's Visualize C1 60 uses the 160-MH 
PA-8000, and the C180 uses the 180-MHz version. HP has tripled its performance at: si mn 
price levels over its C-Class predecessors, which use HP PA-7200 | tenes and are — 
upgradable to the new PA-8000 desktops byswappinginanewboard. 2 2 

For the first time in several years, HP has surpassed its competitors, including Digital's fastest 
Alpha workstation. At 18.7 SPECfp95, the C180 is more than 30 percent faster than Digital's | 
AlphaStation 500/400 (14 SPECfp95), and more than 50 percent faster than SGI's Indigo2/10000 — 
(estimated 12.3 SPECfp95). The C180 comes with HP's new 3-D Visualize-48XP graphics sub- — 
system, which is twice as fast as HP's Visualize-48 (HP's leading graphics subsystem | before the 
June announcement). At around $50,000, the C180 Visualize-48XP is priced similarly to SGI's — 
Indigo2/10000 Maximum Impact but offers graphics performance that's up to three times faster. 

The HP C160 is positioned to gain market share in the midrange category. With an -entn = 
price of $27,000 (20-inch color display, 64-MB memory, 2-GB disk, 2-D graphics), the C1 60 : 


















offers almost twice the performance of Sun's Ultra 1, with significant eels eet benefits 
over Digital and SGI hardware at similar prices (see the table). ae 
The PA-8000 not only gives HP a big boost against its traditional RISC Unix competitors. It. . 
reestablishes an almost 3x performance lead over Intel (200-MHz Pentium Pro) in the midr 
and high-end technical markets (as indicated by the Pentium Pro's SPECfp95 results of 6.8). 
For commercial applications, however, Intel's Pentium Pro is within ovens distance ai indi- S| 
cated by SPECint95 results of 8.1). 7 Ce ae 
For low-end technical desktops, the Pentium Pro has a serious performance advantage e 
RISC desktops. The high-performing RISC desktops, like those based on the PA-8000, cannot 
compete at the low-end price levels. DataPro believes that HP's decision to introduce an Intel- 
based Windows NT personal workstation will enable HP to compete in this burgeoning marke 
where SGI and Sun, neither of which supports NT, will lose ground. 









- Peter Lowber is a senior analyst at DataPro Information Services (Delran,NJ). a 


Comp aring Midrang e Workstations | ae 


Digital SGI Sin’ 2 








Vendor HP 

Model C160 AlphaStation —_ Indigo Ue ee 
Visualize-EG 500/333 2/10000 : 

Processor PA-8000  — Alpha21164._ + MIPS R10000 UltraSPARC ’ 
160-MHz — 333-MHz 200-MHz 167-MHz 

SPECint95 10.4 8.8 8.9 fe | 

SPECfp95 16.3 11.6 0G ees 

Entry price* $27,000 $25,800 $34,000 $22,995 


(Solid Impact) | 
* Price for 20-inch color display, 64-MB RAM, 2-D graphics when available 
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which develops TCP/IP networking appli- 
cations for intranets. “The differences 
between the two are nontrivial.” 

“The current thinking is there will be 
three Win32 products,” Holden said. 
“For high-power installations, we’ll have 
NT Server and NT Workstation. We’ll 
also provide a smaller, more general-pur- 
pose desktop such as Windows 95 for the 
average user.” 

The grafting of a Windows 95-style 
shell onto the upcoming NT 4.0 release 
will reduce perceived differences among 
end users. But for developers attempt- 
ing to target both environments, the dif- 
ferences between the two systems make 
the goal of one 32-bit world seem elusive. 
In fact, the changes are significant 
enough that developers are in some cas- 
es targeting only one platform. 

Kip McClanahan, a programmer at 
BMC Software (Houston, TX), favors 
NT. “Windows NT is much more 
robust,” he says. “And all the features that 
might make me want to develop exclu- 








= Hees abn teed. from errant 
— Wint6 and Win32 eappiceons! ce 


_ NTFS — 








de Bone s MS-DOS device ceed 
: oa Runs. Win16 device drivers _ 


ae 


sively for Windows 95 are right around 
the corner in the next release of NT.” 

Charles Petzold, author and Windows 
developer, disagrees. “Windows 95 has 
more market share and more interest 
among end users,” he says. 

But Petzold and McClanahan agree 
that although programming for both 
environments may require additional 
effort, it should not require parallel 
development or a two-team approach. 
“T would focus my efforts on Win 95, 
then test under NT,” Petzold says. “Then, 
if something doesn’t work, just add a 
work-around to the NT version.” 

NT 4.0 will support many of the APIs 
introduced in Windows 95, one notable 
exception being dynamic Plug and Play 
support. But Holden maintains that the 
situation will quickly begin to resolve 
itself for developers. “Our Windows 95 
development team is now working 
directly with our NT team. Our goal is 
simultaneous shipment on both plat- 
forms.” - Robert L. Hummel 
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Circle 80 on Inquiry Card (RESELLERS 








Blasts prom 
the Past 





Years ago in BYTE 


Editor in chief Chris Mor- 
gan wrote about a 
rumored PC, the first 
expected from IBM. 
While others fretted that 
IBM's entry would domi- 
nate the nascent PC 





business, Morgan noted: 

“Good large companies don't always supplant 
good small companies” and that “Competi- 
tion is growing from all sides.’ 


Years ago in BYTE 


Five years after Morgan's editorial, many BYTE 
reviews were of so-called IBM PC clones. In 
addition to the Commodore 1 28, we evaluat- 
ed ITT’s XTRA XP, an AT-compatible, and 
Microshop Computer Products’ IBM PC XT- 
compatible. The XTRA XP came witha 20-MB 
hard drive and 512 KB of RAM, a6-MHz 286, 
and other hardware for $4595. That issue’s 
Microbytes section reported on Com- 
modore’s Sidecar, aPC-compatibility add-on 
box for the Amiga that was displayed at 
Comdex. Micro Interfaces advertised its 
Run/CPM program that let aPC run the 
thousands of programs written forthe CP/M- 
80 operating system. 


Years ago in BYTE 


By then we were preparing to upgrade to MS- 
DOS 5.0. Jon Udell wrote that although this 
version was not the high-tech DOS that we'd 
hoped for, the new version had improved mem- 
ory management, a task swapper, and other 
features that made it a success. In a section 
on wide-area networking, author Sharon Fish- 
er noted that the Internet is spreading from 
its research roots into the commercial and edu- 
cation sectors. Now BYTE editors wrestle with 
the question: Can you run your business on 
the Internet? 
SS SS RIE AT 
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INTERVIEW 


How Computers Will Solve 
the Health Care Crisis 


Haruhiko Asada, professor at MIT and director of the Total Home 
Automation and Health Care/Elder Care Consortium, describes how 


computers, robots, and software will improve home health care. 





BYTE: The population in most countries 
is getting older. Could you describe the 
ramifications? 

Asada: There are different statistics, 
but it’s fair to say that one person out of 
five will be 65 years or older by the year 
20101n the U.S. By the year 2030, in both 
Germany and Japan, 24 percent, and in 
the U.S., 17 percent, will be over the age 
of 65. The bottom line is we can’t con- 
tinue the current practice of elder care. 
We’re going to have too many elderly 
and too few younger people who can 
take care of them, to do things like move 
the patients out of bed. 

BYTE: How can computers and net- 
works help? 

Asada: We start with very simple stuff, 
just a home computer and a small cam- 
era on top of it, in the individual patient’s 
home for remote teleconferencing. We 
hook it up to the Internet through ISDN. 
This allows healthcare professionals to 
visit patients’ homes virtually. 

BYTE: What about bedridden patients 
who need assistance? 

Asada: You can’t bring a sophisticat- 
ed system into the patient’s home abrupt- 
ly. The first step, Level One, is the Inter- 
net connection. Once the patient accepts 
that, we go to Level Two, where we pro- 
vide health-monitoring sensors. All these 


sensors are hooked up to the Internet so 
doctors and nurses can monitor health 
status remotely. Once the patients accept 
that, we move to Level Three, where we 
provide physical-assistance devices, such 
as for bedridden patients. 

BYTE: Could you tell us about these 
new devices you’re developing? 

Asada: We are in the process of devel- 
oping a hybrid wheelchair/bed system 
where the patient doesn’t have to move 
out of the bed. The bed itself can move 
in an omnidirectional way . 

BYTE: What are some of the other tech- 
nical developments you are working on? 

Asada: There are going to be quite a 
few new devices to monitor patients’ 
health status. We are developing, under 
this consortium, extremely small sensors 
that can be worn comfortably by the 
patients, called MEMS, or micro electro- 
mechanical sensors. And we can minia- 
turize those sensors drastically, so you 
can embed sensors in clothing. We are 
talking about instrumented pajamas, so 
you can monitor your heart activity or 
blood pressure very comfortably. 

BYTE: What happens in Level 4? 

Asada: Level Four is general mainte- 
nance. We have to provide services such 
as cleaning a room. But a home isa very 
unstructured environment. So the first 
step is to make the complete inventory. 
We are using invisible bar codes to iden- 
tify all the items in the home. 

BYTE: So this will allow robots that 
are cleaning up to identify objects? 

Asada: Exactly. A robot cleaning up 
the floor must know what’s on the floor 
and how to avoid it. For example, a robot 
will identify a wine glass and know it has 
to handle the glass carefully. We are 
building some home robots, what we call 
Robo-Maid, having two arms and an 
omnidirectional vehicle. Robo-Maid 
knows all items within the house. So if 
the bedridden patient wants to have 
some meals, Robo-Maid opens up a 
refrigerator that has its own inventory. 
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Increasing PC Systems Business 


Deliver the hottest new systems to your markets with PCXpress, a complete range of high-quality, leading-edge 
systems designed and built to your requirements by FIC, the world's leading motherboard manufacturer. 








Circle 725 on Inquiry Card 
(RESELLERS: 726). 


Convenient System Upgrades 

For maximum flexibility, PCXpress systems 
run all the latest processors from Intel, AMD 
& Cyrix. Pipeline Burst SRAM plus EDO 
and Burst EDO DRAM support adds further 
versatility and performance. 


Wide Selection of High-Quality 
Peripherals 

With our global buying power, FIC brings 
you the best possible pricing for a complete 
range of peripherals and multimedia add-ons 
-allowing you to easily differentiate your 
systems in the market. 


Cutting-Edge R&D Capabilities 

With our state-of-the-art R&D facilities, FIC 
is a world leader in the development of 
cutting-edge motherboards and PCs-giving 
you the products you need to succeed in even 
the most competitive markets. 





Certificate No. 94-LON-AQ-654 


25888 
Microsoft 
Windows 95 

















Efficient, High- Volume Manufacturing 
Facilities 

Mainboard manufacturing and barebone sys- 
tem assembly are carried out in FIC's effi- 
cient, high-volume ISO 9001-certified fa- 
cilities in Taiwan and China using advanced 
SMT and AI machinery. 


Localized Build-to-Order Services 

With their sophisticated distribution system 
and efficient assembly operations, FIC's fa- 
cilities in the USA, Europe, Australia, and 
Hong Kong ensure your systems arrive on- 
time to market. 


The Highest Quality At the Best Prices 
FIC's sophisticated vertical integration pro- 
gram and our high-volume purchasing power 
guarantee you the lowest possible prices for 
high-quality system components. Close ties 
with the world's leading component 
suppliers ensure guaranteed deliveries even 
in times of shortage. 


First International Computer, Inc. 


6F, FORMOSA PLASTICS REAR BUILDING FIC US Tel: 1-510-2527777 Fax: 1-510-2528888 FIC FRANCE Tel: 33-1-46810203 Fax: 33-1-4573988 
201, TUNG HWA NORTH ROAD, FIC EUROPE B.V. Tel: 31-73-6273300 Fax: 31-73-6231412 FIC SPAIN Tel: 34-1-6373613 Fax: 34-1-6373862 
TAIPEI, TAIWAN FIC AUSTRALIA Tel: 61-2-7484566 = Fax: 61-2-7484633 FIC HK Tel: 852-2-3453599 = Fax: 852-2-7972AC 
Tel: 886-2-7174500 Fax: 886-2-7182782 FIC CZECH REPUBLIC = Tel:42-5-41122643 = Fax: 42-5-41213144 FIC JAPAN Tel: 81-3-5461-2181 Fax: 81-3-5461-23 
http:/www.fic.com.tw/ Specification subject to change without notice. All trademarks used herein are the registered property of their respective owners. 


International News & Views 





How to Choose an ISP in Europe 


A Swiss study reveals the state of Europe’s Internet infrastructure. 


ow did you choose your 
local Internet service 
provider (ISP)? If you live 
inarural area, there might 
be just one ISP offering 
local access. If you live in one of Europe’s 
cities, however, you will very likely find 








Number of ISPs in Europe. 


several offers with different prices and 
access rates. Ina major city such as Frank- 
furt, for example, you will find about 10 


ISPs, andin Zurich more than 15 of them. 
But it’s not just price that makes for a 
quality ISP. Especially for businesses, it’s 
important to know which routes the data 
packets travel. In other words, you need 
to understand the regional Internet infra- 
structure to which your ISP connects. 

A new study called “Featuring the 
European Internet: CyberRoadMaps” 
charts how Europe’s nearly 300 ISPs are 
interconnected and how they link to the 
backbone providers. The report was writ- 
ten by EuroInternet, a consulting com- 
pany based in Bern, Switzerland, and the 
European Electronic Messaging Associa- 
tion. Eurolnternet also measured the per- 
formance of ISPs by counting the number 
of times packets had to be shunted from 
one network to another until they found 
their destination and the actual time it 
took for a packet to complete a return 
journey. Both figures are shown in the 
“CyberRoadMaps” report. 

The results were confirmed by more 
than 40 percent of the ISPs. However, you 
have to keep in mind that the journey 
times are nevertheless only approximate 
because of the variable data traffic on 
the Internet, says Jim Romaguera of 
Eurolnternet. You can check out Cyber- 
RoadMaps at www.marktplatz.ch/ 
eurointernet. This month EuroInternet 1s 
expected to publish CyberRoadMaps for 
the U.S., Japan, and Australia. 

-Valerie Thompson 


TT 


Software Bugs 


The truth hurts. “Many software devel- 
opment organizations pay lip service to 
quality—shipping untested software 
when deadline pressures dictate." That's 
the not-so-surprising conclusion of a 
study, published by 
CenterLine Software 
(Cambridge, MA), that 
surveyed more than 
300 software organi- 
zations in Europe. 

What's more aston- 
ishing is that 57 per- 
cent of the developers 
admitted that their 
organizations had knowingly shipped 
software with bugs, and a staggering 
76 percent of developers believe users 
are “programmed” to accept software 
flaws, expecting they'll be addressed 
in a later release. 

Asked about what kind of develop- 
ment environments produced the most 
bugs, 52 percent of respondents said 
multiplatform development. Other 
bug-producing culprits include rapid 
application development (RAD) and 
shared development. However, 74 per- 
cent of developers are significantly 
more concerned about software qual- 
ity than they were five years ago, 
according to the survey. 

We're not sure if this is good news or 
bad news. -Rainer Mauth 
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International 


Software Sales 
Booming 
in Asia 


But software piracy 1s still 
a major problem. 


Sales of PC software reached $1.14 billion 
in Asia last year, a staggering 57 percent 
growth rate over 1994 (the latest figures 
available), says the Software Publishers 
Association. But software piracy remains 
a major problem in many Asian coun- 
tries, where the total losses in China alone 
were estimated to range from $1 billion 
to $2 billion last year, depending on the 
analyst or trade organization you talk to. 

Both of these trends will bless—and 
haunt—software companies in 1996 and 
perhaps beyond. “I don’t see a big 
improvement in China this year,” says a 
spokeswoman for the Business Software 
Alliance, adding that software piracy is also 
running rampant in other Asian countries, 
especially Indonesia, the Philippines, Thai- 
land, and others. 

Still, China is perhaps the biggest con- 
cern among U.S. software companies, in 
spite of an intellectual property agreement 
signed between Washington and Beijing 
earlier this year. More than 20 outfits in 
China illegally produce about 100 million 
CD-ROM discs per year, 20 times the legit- 
imate domestic demand, analysts say. 

But enforcement is difficult, if not 
impossible: Many illegal CD-ROM houses 
are reportedly owned and operated by 
China’s military, possibly the nation’s 
strongest political faction, according to 
many sources. This has put Washington 
and Beijing on a collision course, includ- 
ing a possible trade war. 

Ironically, though, China’s PC software 
industry is one of the fastest-growing in 
Asia. Although it is coming from a small- 
er base, China’s PC software industry hit 
$4.6 million last year, a 189 percent growth 
rate over 1994, says the SPA. In fact, Asia’s 
entire software industry is booming. 
Microsoft and others reported record 
growth in the region last year. This year? 
SPA officials declined to project sales fig- 
ures for 1996, but many software compa- 
nies indicate they are bullish. 

“We're still seeing growth in all sectors 
of our business,” says Christopher Slade, 
vice president of marketing for Oracle’s 
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Bits 


Asia/Pacific operation, based in Singapore. 
“We’ve seen a 50 percent growth per year 
in Asia-Pacific over the last few years. 
Applications are growing by 100 percent 
per year. We don’t see a slowdown in the 
region this year.” 

In general, the software industry, includ- 
ing PC- and non-PC-based concerns, will 
continue to grow in the region, especially 
as several Asian nations begin to deregu- 
late their telecommunications and related 
industries, Slade says. “There’s also been 
a swing among Asian companies from 
building their own software products to 
buying packaged software,” he adds. 

Japan remains the largest PC software 


market in Asia, due in part to the explo- 
sion in PC sales there. Software sales in 
Japan were $757.8 million in 1995, up 45 
percent over 1994, the SPA says. 

The next largest market was Aus- 
tralia/New Zealand. Sales in those two 
countries hit $189 million last year, 21 per- 
cent growth from 1994, according to the 
SPA. Asia’s four Tigers—Hong Kong, 
South Korea, Taiwan, and Singapore— 
also were robust markets for PC software. 

Thailand was the fastest-growing mar- 
ket in Asia. Its PC software industry 
reached $11.6 million last year, a 277 per- 
cent growth rate over 1994, according to 
the SPA’s figures. -Mark LaPedus 














The Internet will never 
be the same again. 


Internet 
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Communications 


Near the end of the century, four new satellite services 


will let you stay connected anywhere in the world. 
By Elke Gronert 


he Global System for Mobile Communications (GSM) 
phone has become a commodity item. More and 
more professionals in Western Europe connect to cor- 
ma porate databases via GSM data cards while they are 
on the road. However, there are still rural areas without GSM 
cells, especially in Eastern 
Europe and developing coun- 
tries. Also, in areas with low 
population densities, mobile 
workers will not be able to 
benefit from terrestrial cel- 
lular systems for several years 
to come. The number of peo- 
ple outside GSM coverage is 
very large. 

Why not fill this gap with 
mobile phone and data ser- 
vices delivered via satellite? 
This is the thinking behind 
satellite-based mobile-com- 
munications systems that will 
become operational in two 





access that’s independent 
from terrestrial or radio-link 
networks would be ideal. But 
it will not be inexpensive. 


Dual-Mode Phones 


Before the turn of the cen- 
tury, several communications 
systems will combine today’s 
cellular-radio transmission 
systems with mobile satel- 
lite services. The main play- 
ers in this global market will 
be Globalstar, ICO, Iridium, and Odyssey. All four have 
announced their rollout plans and are close to launching their 
first satellites. Globalstar and Iridium expect to have services 
available in 1998. ICO and Odyssey will follow a year later and 
should be fully up to speed in the year 2000. 

Established satellite hardware vendors have intensified their 
R&D efforts to produce new devices for the coming mobile satel- 
lite services. The technical hurdles they have to overcome are 
the design of digital signal processors (DSPs) for the GHz band, 
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implementation of high-frequency antennas in PC Cards, and 
the design of dual-mode—cellular and satellite—mobile phones. 
It will be approximately two years before we begin to see pro- 
totypes of products. Shipping products will not be available until 
they can be tested with operational satellites. 

The new satellite phones 
will weigh only a fraction of 
today’s portable satellite 
phones; the present-day In- 
marsat M satellite system, for 
example, weighs about 9 kilo- 
grams. Though some devices 
such as Nera’s (Billingstad, 
Norway) have the antenna in 
the lid of the phone’s brief- 
case, most need a massive 
dish as an external antenna. 
By contrast, the hand-held 
phones of Globalstar, ICO, 
and Iridium will eventually 
weigh not much more than 
today’s GSM phones, about 
400 grams. 

Commercial communica- 
tions satellites with specifica- 
tions for portable equipment 
have been around for more 
than 15 years. The Inmarsat 
satellite system, for example, 
was launched in 1979. The 
first service, called Inmarsat 
A, was offered in 1982. It was 
designed for maritime use 
only. We then saw the fol- 
lowing services: Inmarsat C, 
for data and telex transmis- 
sion; Inmarsat B, a digital system for voice, fax and data; and 
Inmarsat M, for voice and low-speed data. 

However, portable is not mobile. To operate one of today’s 
Inmarsat M systems, you have to locate the nearest satellite with 
map and compass and adjust the antenna toward the corre- 
sponding direction. While cellular communications systems were 
first aimed at voice communications, even the oldest Inmarsat 
services provided voice, data, and fax transmission. 

A new—though unannounced—version of Inmarsat M 
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By the year 2000, mobile satellite services will provide global communications. Earth 


stations will act as gateways to the regional and national PSTN and cellular networks. 


promises to reduce equipment weight. Industry observers expect 
to see the service, code-named Inmarsat Mini-M, by the end of 
the year. It will enable usage of portable phones weighing 
about 2.5 kg, which is widely seen as a compromise between the 
heavy Inmarsat M terminals and the handy ICO terminals com- 
ing by the end of the century. Products for this service were shown 
at this year’s CeBIT, witha suggested price of DM 7000 to 10,000. 

Globalstar, ICO (initially called Inmarsat P), Iridium, and 
Odyssey are full digital services, which will provide mobile per- 
sonal communications at a bandwidth of 9.6 Kbps. However, 
Globalstar and ICO will also introduce a combination of cellu- 
lar and satellite services: dual-mode handsets. The first dual- 
mode phones for ICO will likely enter the market in 1999. They 
will look like today’s GSM phones and should cost about 
$1000. In urban areas, these phones will work with GSM. In areas 
where GSM is not available, you will be able to switch to the satel- 
lite service with just a keystroke. 


Joint Ventures 


The design of dual-mode phones requires a good understand- 
ing of satellite and cellular technologies. Nera, one of the mar- 
ket leaders in Inmarsat devices and base stations, therefore signed 


a contract with Ericsson and NEC for the codevelopment of the 
new systems. While Nera has a great deal of experience in satel- 
lite technology, Ericsson will add the GSM expertise and NEC 
will deliver the antennas. 

Iridium will be the first mobile system on the market. How- 
ever, initially, it will be bigger and heavier than, for example, 
today’s GSM phones, and it will not be combined with cellular 
technology. 

Globalstar and Odyssey will cover mainly the U.S. market 
with dual-mode services. Orbitel Mobile Communications (Bas- 
ingstoke, U.K.), for example, announced early this year that it 
will develop Globalstar handsets using the code division multi- 
ple access (CDMA) cellular technology. The retail price for these 
devices will be about $800 in 1998. 


Advanced Satellite Networks 


These advanced satellite networks communicate over two dif- 
ferent frequency bands, one for communication between the 
satellites, and one for the link between users and the satellite. 
Iridium, for example, will deploy the L-Band (1500 GHz) spec- 
trum for the subscriber link and the Ka-Band (1600 GHz) for 
communication between the satellites. ICO is set to operate at 
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1285 GHz for the satellite-to-earth link 
and at 2015 GHz for communication 
between the satellites. 


Beams of Coverage 


Satellite “beams” are the communications 
links to the earth. They are stationary rel- 
ative to the satellite, but because the satel- 
lites circle the earth several times a day 
and subscribers may move out of one 
beam during a call, the satellite systems 
need to route the call from one beam to 
another. Ina similar way, cellular systems 
automatically route the call from one 
cell to the next during the movement of 
a subscriber. Satellite systems automati- 
cally hand over calls to the next available 
beam when subscribers leave the reach of 
the initial beam. But the satellite systems 
will also change beams once a minute for 
security reasons. 

The L-Band, for instance, will have up 
to 48 independent beams, covering an 
area of up to 600 square kilometers, each 
with a capacity of 200 simultaneous calls. 
Though beams are independent, they can 
also overlap in coverage. 


Huge Investments 


To transfer satellite voice and data traffic 
into the fixed public network, satellite sys- 
tems need numerous earth stations that 
act as gateways. Iridium, for example, 
plans to have 20 of these earth stations 
during the first phase of implementation. 
They will operate satellite dishes of 
more than 3 meters in diameter. 

The investments in mobile satellite sys- 
tems are enormous sums of money. ICO 
expects to invest about $2.6 billion for 12 
satellites, Globalstar reckons it will spend 
$1.9 billion to launch 56 satellites, and 
Iridium expects to spend $3.4 billion for 
66 satellites. Despite these massive invest- 
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ments, however, some experts believe that 
the announced rollout plans and time 
scales are very aggressive and perhaps 
unrealistic. 


A Question of Security 


More than money is involved, of course, 
in setting up large international projects. 
In war zones, where satellite communi- 
cations are critical and often the only link 
to the outside world, governments will 
not look favorably on telecommunica- 
tions equipment carried around by for- 
eigners. This fact alone may inhibit the 
spread of mobile satellite systems. Addi- 
tionally, satellite equipment has to be in 
harmony with national telecommunica- 
tions laws. An unfettered global commu- 
nications service has more than just tech- 
nical problems to overcome. & 


Elke Gronert is a telecommunications jour- 
nalist in Munich, Germany. You can reach her 
by sending e-mail to editors@bix .com. 
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Teamwork on the Net 


Adaptive multimedia applications will aid collaborative work. 


By Bob Emmerson and David Greetham 


f the 44 million computers that will sit on Europe’s 
corporate desktops in 1998, 71 percent will be con- 
nected to a LAN. Most network managers think of 
LANs as coherent topologies and regard WANsas links 
between islands of information. But what’s really needed for 
computer-supported collaborative work is a seamless environ- 
ment for multimedia applications, where terms like LANs and 
WANs are irrelevant. 

Mobile professionals and 
corporate workers in far- 
flung locations need more 
bandwidth and less-expen- 
sive services to work effec- 
tively together. The public 
WAN infrastructure is circuit- 
switched and employs syn- 
chronous communications. 
LANs, meanwhile, employ a 
packet-switched infrastruc- 
ture, so their communica- 
tions are asynchronous. These 
services are all fine in their 
own way, but they don’t 
work well together. 

However, they all work 
with the Internet. Access is 
ubiquitous, easy, and afford- 
able, so the Net has become 
an effective integrator—a 
common denominator that’s 
ideal for e-mail and file trans- 
fers. Therefore, all the Net 
needs to become the ideal 
platform for collaborative 
work is a higher quality of 
service (QoS)—a guaranteed 
bandwidth for multimedia 
applications and minimal la- 
tency, or delay—which is critical for voice communications. 

But the Net currently comes up short on bandwidth. And 
packet-switching latency is a major issue. 


Shared Workspaces 


The European research community, one of the early adopters of 
the Net, is currently pioneering many new technologies, appli- 
cations, and systems that enhance collaboration. GMD, the Ger- 
man National Research Centre for Information Technology 
(Sankt Augustin, Germany), for example, has implemented 
the Basic Support for Cooperative Work (BSCW) shared work- 








space system on its Web server (located at http://bscw.gmd.de). 

BSCW, which works with a regular Web browser, includes 
so-called awareness services, where icons attached to objects 
indicate events that have occurred with regard to the objects. 
Thus, team members immediately recognize if an object is new, 
if it’s been read recently, or if a link has been renamed. 

Each member of a workspace has a personal list of all events 
in that workspace, so every- 
one is always aware of oth- 
er members’ activities. The 
BSCW site also offers public 
access for creating your own 
shared workspaces. 

GMD says it will eventu- 
ally support an e-mail inter- 
face that allows users to send 
e-mail messages whenever a 
certain event occurs. Thus, 
users will automatically get 
an update of the activities 
within the workspace even 
when they’re not on-line. 


Real-Time 
Collaboration 


Packet switching is ideal for 
data communications where 
latency is notan issue. It’s also 
efficient, since the communi- 
cations link can handle dif- 
ferent types of traffic coming 
from any number of parties. 
With packet switching, links 
can work to their maximum 
capacity, but the real-time 
behavior varies widely. There- 
fore, because of its packet- 
switched nature, the Net is 
currently a poor communications medium for voice traffic, since 
it wasn’t designed to handle isochronous information. 

Bandwidth is also a key issue for real-time collaboration on 
the Net. The replacement for the current IP protocol is being 
addressed by the Internet Engineering Task Force (IETF). IP 
version 6 (IPv6), the next generation of Net protocols, has been 
designed to run on high-performance networks and still be effi- 
cient on wireless and other low-bandwidth connections. 

The benefits that IPvé6 will bring include more efficient ad- 
dressing, faster routing and delivery mechanisms, multimedia 
enhancements, and the potential to make the Net more secure. 
continued 


JULY 1996 BYTE 40IS 9 





International 


Teamwork on the Net 


Heterogeneous 
network 





Adaptive applications can adjust their quality of service (QoS) to suit the 


Deployment has already started, but 
about two more years are needed before 
IPv6 becomes the de facto stack for desk- 
top machines. 

IPv6 addresses the latency issue by 
enabling prioritization. For example, a 
video bit stream can be split into several 


Network Through 


0.1ms 


prevailing network conditions. 


channels that have progressively higher 
definition. When congestion occurs, the 
higher-definition channels are dropped, 
thereby decreasing the bandwidth re- 
quirement and allowing a lower-resolu- 
tion image to get through to the receiver. 
This technique, which is known as hier- 





Today's Internet was not designed to deliver real- 


time applications. (Source: Bay Networks) 
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archical encoding, is particularly suitable 
for broadcasting. 

The IETF is also working on the Reser- 
vation Setup Protocol, or RSVP, which op- 
erates above the IP layer. RSVP aims at 
receiver-initiated allocation of resources 
to reserve bandwidth over the link and 
thereby simulate a circuit-switched con- 
nection. This network-control protocol 
will allow Net applications to obtain a 
higher QoS for their data flows. 

When an application ina host requests 
a specific QoS, RSVP is used to pass the 
request to each router along the paths of 
the data stream. The protocol enables 
multicasting (i.e., one-to-many links) and 
is receiver-oriented. To efficiently handle 
heterogeneous receivers and dynamic 
group memberships, RSVP makes receiv- 
ers responsible for requesting resource 
reservations. Although it’s a potentially 
expensive solution, it’s an excellent way 
of minimizing the problem of latency, 
which is a particular problem for voice 
transmission. 


Data Compression 


Circuit-switched voice signals are sam- 
pled eight times per second, and each sam- 
ple has 8 bits of data; thus, high-quality 
speech requires a bandwidth of 64 Kbps. 
Compression techniques can reduce the 
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data-throughput rate and still give accept- 
able quality, but they all steal cycles from 
the CPU. 


Video compression demands less tim- 
ing accuracy than audio, since large por- 
tions of a picture, such as the background, 
don’t change from frame to frame. How- 
ever, MPEG is not a solution for the Net, 
since this codec requires fixed bandwidth 
(see “Toss your TV,” February BYTE). 

In 1992 and 1993, the French research 
organization Institut National de Re- 
cherche en Informatique et en Automa- 
tique, or INRIA, tested multimedia com- 
pression algorithms for the Net that are 
now incorporated into the IETF’s Real- 
Time Protocol (RTP). RTP, which speci- 
fies how to adaptively encode audio and 
video information, is increasingly being 
used on the Net’s multicast backbone, 
MBone (see the text box “The Internet’s 
Multicast Backbone” at right). And 
INRIA’s Rodeo Group implemented RTP 
in its Internet Videoconferencing Sys- 
tem (IVS), which is also based on MBone. 


Adaptive Applications 


INRIA’s research indicates that multime- 
dia applications over the Net work best 
if they are able to adapt to the varying 
bandwidth of this heterogeneous net- 
work. Adaptive applications reduce the 
amount of data transmitted during pe- 
riods of congestion; this results in ei- 
ther a lower-quality transmission (known 
as throughput adaptation) or a reduced 
frame frequency (known as delay adap- 
tation). These applications detect delays 
and then establish a correct-size “play- 
back” buffer on the recipient’s system. 
Throughput adaptation can be 
achieved using hierarchical encoding or 
variable compression ratios. The former 
is attractive for large broadcast applica- 
tions, where closed loop control would 
be impractical. The latter has been imple- 
mented by INRIA in its IVS system. 
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Senders constantly poll the receivers 
being used in a multicast group to estimate 
the quality of reception and then compute 
the available bandwidth and set the com- 
pression ratio accordingly. As a result, a 
high-quality signal is transmitted when 
the network link is lightly loaded, and a 
poorer-quality signal is sent when it’s 
crowded. 

Maximum efficiency of adaptive ap- 
plications (a relative parameter) does 
not depend on network resources (an 
absolute parameter). This adaptation con- 
cept was first implemented for video sig- 
nals, and INRIA has now ported the tech- 
nology to audio signals. The system also 
ensures good “cyberspace citizen” behav- 
ior, since feedback control prevents video 
applications from swamping the Net’s 
resources. 

The polling process is part of RTP. 
Therefore, any system that uses this pro- 
tocol, such as the IVS system, becomes 
adaptive. This means that the application 
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makes optimum use of network resources 
and no hardware upgrades are needed. 

The quality of audio and video over 
the Net is quite restrictive; however, 
new protocols, the MBone, and adaptive 
applications point the way toward the 
QoS we’re going to get ina few years. But 
don’t expect the multimedia equivalent 
of a free lunch. Clients will require an 
ISDN connection in order to get optimal 
video quality. 

Until the Net is upgraded to better 
handle multimedia applications and there 
is smoother integration among today’s 
LANs and WANs, the optimum solution 
would seem to be a system that runs across 
all main media types (e.g., LANs, Public 
Switched Telephone Network [PSTN], 
ISDN, and TCP/IP). Cybertec’s (Newton 
Abbot, U.K.) V-COM software meets these 
requirements. 

V-COM has a software codec, so trans- 
mission speed depends on the PC, the 
modem, and, in the case of the Net, the 
time of day (because of the variable delay). 
However, Cybertec says that V-COM 
brings 24 color frames per second on an 
analog line using a 28.8-Kbps modem and 
approximately 4 to 5 fps over the Net. It 
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also allows interactive, real-time applica- 
tion sharing and whiteboarding. Expect 
to see more all-in-one videoconferencing 
solutions of this kind hitting the market 
fairly soon. 

So ignore the hype and accept the cur- 
rent limitations of the Net. If you need to 
collaborate with colleagues, clients, and 
the like, the Net is going to be the medi- 
um of choice for people who pay their 


own phone bills. Services will improve, 
and collaborative multimedia applica- 
tions are coming. 4 


Bob Emmerson is a BYTE correspondent who 
is based in Eindhoven, The Netherlands. David 
Greetham is a consultant with Greetham Asso- 
ciates in Turnhout, Belgium. You can contact 
them at 73252.1364@compuserve.com and 
at editors@bix.com, respectively. 








SuperMonitor 
for DOS , Windows 


The flexible and versatile solution for your serial data and protocol analysis. 
The continous graphic user interface for DOS and Windows* guarantees an 
easy operation. SuperMonitor is very quickly attached to a serial data 
transmission and is a silent but watchful observer of the operation. 


You are now able to considerably reduce 
your development time and costs when 
setting up or monitoring a serial link by 
using SuperMonitor. 

SuperMonitor is able to execute not only 
simple short measurements but also long 
day and night runs. In Windows 3.x up to 


simultaneously using the Twin version. 
You even have the possibility as 
developer to extend SuperMonitor by 
using SuperCom the heart of SuperMonitor. 


Search Events 


® flexible software solution 
@ up to 115 KBit baud rate 


® stop bits: 1, 1.5, 2 
@ data bits: 5, 6, 7,8 


®@ display of all modem lines 
dynamic trigger function 








SuperMonitor for DOS only $398 
SuperMonitor for Windows only $498 
SuperMonitor for DOS+Windows only $768 
SuperMonitor for Windows Twin only $748 
SuperMonitor for DOS+Windows Twin only $998 


*Windows=Windows 3.x + Windows 95 
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@ parity: none, even, odd, mark, space 
® time stamps with a precision of 10 us 


extensive display, print and search functions 

limited buffer only through the PC memory 

© data swap-out for long day and night runs 

display modes: ASCII, Decimal, Hexadecimal 

up to two simultaneously running measurements in Windows 
® |RQO..IRQ15 and any port address 












Micro-Software 


RS232-Toolkit, SuperCom for 


ADONTEC) O DEMO on CompuServe. 


Forum: WINSDK, Key: RS232 or product name. 


ADONTEC, Password 


Hoelderlinstr. 32 


D-75433 Maulbronn, Germany 
Phone: +49-7043-9000-20 
FAX: +49-7043-9000-21 


\ SOO WE 
BBS: +49-7043-9000-23 (User 





DOS, Windows, OS/2, NT, WIN 95 


for MS C/C++, Visual C++, Turbo/Borland C/C++, 
Turbo/Borland Pascal, Delphi, IBM C/C++, WATCOM C/C++ 


SuperCom is the development tool for exacting serial communication 
software. That means high data security and highest transmission speed. The 
SuperCom libraries are fast even in a multitasking operating system like 
Windows 3.x, NT, Windows 95 or OS/2. The same programming interface is 
used among different languages and operating systems. 


@ Interrupt driven: transmission, reception, linestatus, © Language independent DLL (Windows, NT, WIN95, 
modem status. Up to 115,200 bps. 

@ UARTS: 8250,16450, 16550 FIFO, any port address. _ by applications. 

@ Simultaneous COM_1..COM_36 (and unlimited). 

@ Direct register programming”. Interrupt-Sharing. 

@ Flow control: RTS/CTS, DTR/DSR, XON/XOFF and 
user defined. ANSI, TTY, VT52. 

@ Protocols: ASCII, XMODEM, XMODEM/CRC, 
YMODEM, YMODEM/BATCH, ZMODEM. 

@ Timer, Ctrl-Break and Exception handling. 

@ Multitasking support (Windows, NT, WIN95, OS/2) @ FREE technical support. FREE demo 

@ User Event Routines under DOS and Windows. 

@ Under Windows user can even post messages to 
the application using PostMessage. 


C/C++ or Pascal package for DOS only $299 

C/C++ or Pascal package for Windows, OS/2 or NT each $399 
C/C++ or Pascal combo pack for DOS+Windows only $528 
C/C++ combo pack for DOS+Windows+0S/2 only $799 
C/C++ combo pack for DOS+Windows+NT only $799 

C/C++ combo pack for DOS+Windows+O0S/2+NT only $999 
*Under DOS and Windows. Windows=Windows 3.x + Windows 95 16bit, 
NT=Windows NT + Windows 95 32bit 


OS/2) which can be used for simultaneous transfers 


® Multiserial board support (AST, ARNET, DigiBoard 
PC/X, HOSTESS, STARGATE). Reduces loading of 


PC/Xem, PC/Xi boards (up to 7 Boards/PC !!!). 
® Modem support, RS422/485 support. 


@ Full source code (C or Pascal and optimized ASM). 
® SuperCom++ (C++ or Pascal OOP) included. 
@ Protected Mode Interface (Windows) included. 


VISA, MC, COD. 





NEW!!! COMM-Enhancer for Windows 3.x 


Forget the Windows 3.x COMM API limitations. Use the COMM-Enhancer and extend 
your Windows 3.x COMM API based applications. Up to 40 channels (COM1...COM40!) 
and up to 115.200 bps. It uses SuperCom 3!!! 

Price $299 (together with any SuperCom combo supporting Windows 3.x $199!) 


ADONTEC Computer Systems Ltd 


In Israel, call: 
Phone: +972-3-924-3555 
FAX: +972-3-924-3132 


Fine Line International 

7000 Malone Rad, Forestville 
CA 95436, USA inal eal 

Phone: +1-707-887-3400 n Be eae a rtatad 
FAX: +1-707-887-1015 FAX: — +39-49-8713055 
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CPU through support of intelligent DigiBoard PC/Xe, 


® Supports 286 DOS-Extender (e.g. PharLap, Borland) 
®@ NO ROYALTIES. No resident drivers*. Just link the LIB. 


ILLUSTRATION: JACK MORTENSBAK © 1996 
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Motherboards Smarten Up 


A look at the changing ATX and baby-AT USB Pentium 
and Pentium Pro motherboards from Taiwan. 
By Mark LaPedus 


Ithough they may look similar to the casual observ- 
er, PC motherboards can differ widely. The rapid shift 
toward faster processors, complex OSes, 3-D graph- 
ics, and Internet-access capabilities on common PCs 
is causing a sea change in board design. 

Board makers are not only scrambling to support the next 
wave of CPUs but also imple- 
menting a complex array of 
new components and tech- 
nologies. This includes new 
PC chip sets, multimedia 
chips, memories, and bus 
designs. These new tech- 
nologies will be incorporat- 
ed into the current PC-board 
form factors, baby-AT and 
LPX, as well as the emerging 
ATX standard. 

“More and more func- 
tions are being put on boards,” 
says Jerry Lee, associate vice 
president for Asustek, a Tai- 
wan board maker. “New 
VGA controllers, sound chips, 
MPEG, and other functions 
are being integrated on the 
board, especially for home 
PCs.” As a result, PC and 
board designers are scram- 
bling to solve growing prob- 
lems in the systems arena. 
One is squeezing more per- 
formance and bandwidth out 
of the already-constrained PC 
architecture. 





General Trends 


One place to look for some (but not all) of the answers to the 


problems of board design is Taiwan, the world’s largest maker 
of boards, according to the government-sponsored Market In- 
telligence Center (MIC), located in Taipei. Taiwanese vendors 
will boost their total board shipments from 20.9 million units in 
1995 to 25 million this year, says Colley Hwang, director of the 
MIC. Other board suppliers are located in China, Hong Kong, 
India, Korea, and Singapore, but Taiwan is still considered the 
PC-clone capital of the world. 

Meanwhile, Intel is the world’s single largest motherboard 
vendor. The U.S.-based company, which bundles boards with 
its own processors and chip sets, reportedly is expected to in- 





crease its motherboard shipments from about 6 million to 8 
million units in 1995 to around 10 million this year, analysts say. 
Intel is moving toward the high-end board business. But 
Taiwan also offers a glimpse of what’s ahead, because it focuses 
on mass markets. In fact, by the end of this year (or even soon- 
er), Taiwanese companies will ramp up products that will use 
the following—sometimes 

competing—technologies. 


e ATX form factor 

° universal serial bus (USB) 
* next-generation CPU sup- 
port (e.g., Intel’s P55C and 
Cyrix’s M2) 

¢ multimedia boards (for 
64-bit VGA, 16-bit sound, 
MPEG, TV output, and LANs) 
¢ Unified Memory Ar- 
chitecture versus non-UMA 
(e.g., Intel’s Natoma and Tri- 
ton II chip sets) 

° 72-pin SIMMs versus 168- 
pin DIMMs (for fast-page 
mode, EDO, and SDRAM) 

e multimedia (NSP versus 
DirectX) 





Unlike Intel, Taiwanese 
outfits do not ship mother- 
boards with the CPU on the 
board. But Taiwan-made 
boards are more flexible; 
they’re optimized to run with 
x86-based chips from AMD, 
Cyrix, Intel, and others. In 
addition, some Taiwanese 
firms sell boards designed for 
the PowerPC and other RISC chips. Not surprisingly, Intel’s boards 
support microprocessor units (MPUs) from one vendor: Intel. 

Previously, Tatwan-made boards used less-expensive chip sets 
from several third parties, including Opti, SIS, UMC, VLSI, and 
a host of others. But Intel now has a big lead in chip sets, while 
competitors are three or more months behind, says Bernie Tsai, 
vice president and general manager for Acer’s Component Ser- 
vice Business Division. 

So, for the foreseeable future, most Taiwan-made boards will 
use Intel’s reliable—but more expensive—chip sets, including 
the Triton II for Pentium-class PCs and the Natoma for Pentium 
Pro—based workstations and servers. Introduced earlier this year, 
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the Triton II includes the 430HX for Pen- 
tium-based business PCs and the 430VX 
for Pentium-based home PCs. 


A Dinosaur Architecture 


To some, the current PC architecture is 
a dinosaur. In his famous speech during 
Fall Comdex nearly two years ago, Intel 
CEO Andrew Grove called for the need 
to transform the PC architecture to access 
what was then referred to as the “infor- 
mation superhighway”—now, arguably, 
the Internet. 

At the time, Grove also created a stir 
by announcing native signal processing 
(NSP), a scheme that would migrate all 
digital signal processor (DSP) functions to 
the MPU. NSP promised to not only boost 
PC performance but also to reduce sys- 
tems cost by eliminating the proliferation 
of add-in boards and connector wires that 
were choking the PC, according to Grove. 

What’s changed during the past two 
years? Intel’s NSP has been altered, but 
few functions have been totally shifted 


Motherboards Smarten Up 


to the CPU. New CISC and RISC MPUs 
running at 200 MHz and faster on a 66- 
MHz bus offer more power than ever be- 
fore. But the current data-processing re- 
quirements of the CPU, coupled with 
bulky OSes, such as Windows 95 and NT, 
are still causing today’s PCs to gasp for air. 

Bandwidth also remains a major bot- 
tleneck. For example, a 1024- by 768- 
pixel monitor configured to run MPEG-1 
video at 30 frames per second requires a 
data stream of about 47.2 Mbps. This 
leaves little room for emerging technol- 
ogies, such as 3-D video, 128-bit PCI graph- 
ics, and other functions. 


Different Form Factors 


Some NSP concepts, however, are begin- 
ning to surface ina surprising and unlike- 
ly area: the board form factor. In the past, 
PC vendors relied on three basic form fac- 
tors: full-size AT, baby-AT, and LPX. 
The full-size AT form factor was one 
of the standards in the PC’s early days, but 
its cost and size have since limited it to 


Pentium ATX Boards from Taiwan 


niche markets. During the past several 
years, the baby-AT and LPX form factors 
have become more popular because of 
their smaller footprints and cost savings. 

Suddenly, however, there’s been a dra- 
matic shift in form-factor design. Last 
year, Intel released the specifications for 
its new, internally developed board form 
factor, ATX, which supports Pentium- and 
Pentium Pro-class MPUs. “If you look at 
the PC, it’s an old architecture,” says Geoff 
Healey, regional sales and marketing man- 
ager of the OEM Products and Services 
Division at Intel’s Asia-Pacific headquar- 
ters in Singapore. “ATX was an effort to 
update the motherboard design.” 

Indeed, ATX is an evolution of the 
baby-AT form factor. Essentially, it’s a 
baby-AT baseboard rotated 90 degrees, 
equipped with a new chassis enclosure 
and mounting configuration for the pow- 
er supply. 

Its benefits are obvious. The power 
supply directly cools the CPU instead of 
the add-on cards, making a secondary fan 
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Acer Elitegroup __ Elitegroup FIC Acer Asustek Elitegroup 
Model AX65 P6FX1-A P6FX2-A PN-6210 AX53 P/-XP55T2P4  P5HX-A 
CPU | CC 
support All Pentium All Pentium One or two One or two All Pentiums _ All Pentiums Pentium, Cyrix 
Pro CPUs Pro CPUs Pentium Pro Pentium Pro ~~. 6x86, AMD 
CPUs CPUs  . 
Chip set Intel 440FX Intel 440FX Intel 440FX Intel 440FX Intel 430HX Intel 430HX Intel 430HX 
PClset PClset PClset PClset PCleet PClset. PClset 
Cache Built-in Built-in Built-in Built-in 256 KB 956/51 9KB 2956KB 
Architecture ISA/PCI ISA/PCl ISA/PCl ISA/PCl ISA/PCI ISA/PCI ISA/PCl 
_ Maximum ~ . 
mainmemory 512MB ND 1GB ND 512MB __ 8/256 MB ND _ 
SIMM type Four 128-MB ND ND ND Four 28-MB Fou 64-MB ND 
BIOS _ AMI/Award ND ND ND AMiAward = = ND ND 
On-board!I/O_ Twoserialports = Twoserial ports Two serial ports Two serial ports Two senal ports Two serial ports Two serial port 
One parallel port Oneparallelport © Oneparallelport © One parallel port One parallel port One parallel port One parallel pc 
Two-channel mode Two-channelmode Two-channelmode Two-channel mode two-channel IDE Two-channel|DE Two-channel If 
Bus-masterIDE | Bus-master IDE Bus-master IDE Bus-master IDE 
One floppy drive One floppy drive One floppy drive One floppy drive One floppy drive One floppy drive One floppy dri 
connector connector connector connector connector _ connector connector 
Two-channel USB Two-channelUSB  Two-channelUSB_ Two-channel USB Two-channel Twochannel | Iwo-channal 
ports ports ports ports USBports — _USBports USB ports 
Expansion Three 16-bitISA; Three 16-bitISA; Three 16-bitISA: Three 16-bit ISA; Three 16-bit ISA: Three 1G-bitISA: Four 16-bit ISA 
slots four 32-bit PCI four 32-bit PCI four 32-bit PCI four 32-bit PCI tor 39-bit PCI four32-bitPCl three 32-bit PC 
Board size =.  . 
(mm) 305 by 244 305 by 244 305 by 244 305 by 244 Ae 
305b 305 by 244 305 44 
Otherfeatures N/A N/A N/A N/A oo J ses 


VA—rriC— N/A 


ND = information not disclosed by company; N/A =not applicable. 
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or active heat sink unnecessary. In addi- 
tion, the processor has been relocated 
away from the expansion slots, allowing 
them to hold more full-length add-on 
cards. The number of such cards that can 
be added depends on the design. 

ATX also defines a stacked I/O area, 
called the multimedia 1/O back panel, 
which is located to the rear of the chassis 
and measures 6% inches (158 mm) by 1% 
inches (44.5 mm). This panel features sev- 
eral stacked I/O ports, including serial, 
parallel, keyboard, mouse, audio, MIDI, 
and VGA connector. LAN, modem, and 
ISDN connectors can also be added to this 
I/O panel, according to Intel. 

Another key for ATX—as well as baby- 
AT and LPX—is support for USB. With 
USB, only one peripheral device needs to 
be plugged directly into a PC. Other de- 
vices—such as a keyboard, mouse, mo- 
dem, printer, scanner, and speakers— 
connect to an expansion hub that’s built 
into the keyboard, the monitor, or a stand- 
alone USB device. With a transfer rate of 








PTK-2010 


Pentium, Cyrix 
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12 Mbps, USB lets you connect up to 127 
different devices to a single PC. 

In other words, the standard posi- 
tioning of USB and other I/O connectors 
in the ATX design allows for more flexi- 
bility and functionality on PCs, Healey 
explains. In comparison, a typical I/O back 
panel in today’s PCs has just two serial 
ports, amouse port, a keyboard port, and 
a parallel port. 

ATX cuts overall system costs, Healey 
adds. The number of cables and add-in 
cards is reduced by integrating more I/O 
onto the board with better positioning 
of the hard and floppy drive connectors. 
One major benefit is that, unlike a baby- 
AT design, which requires two PC con- 
nectors and cable assemblies, the ATX 
needs only one, comments Asustek’s Lee. 

ATX is also flexible. Like the current 
baby-AT boards, it supports up to seven 
expansion slots, which can be any com- 
bination of ISA, PCI, and shared ISA/PCI. 
ATX boards come in two sizes: A full-size 
version measures 12 by 9.6 inches (305 by 
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Pentium, Cyrix All Pentiums — | 





6x86, AMD 6x86, AMD 6x86, AMD 6x86, AMD 

VIA 580VP VIA 580VP Intel 430HX Intel82430HX —_Intel 430HX 
PClset PClset PClset 

256/512 KB 256/512 KB 256/512KB —-256/512 KB 256/512 KB 

ISA/PCI ISA/PCI ISA/PCI ISA/PCI ISA/PCI 

512MB 512MB 512MB 512MB 128MB 

ND ND ND ND ND 

ND ND ND ND ND 


Two serial ports 
One parallel port 
Two-channel IDE 


Two serial ports. 
One parallel port 
Two-channel IDE 


Two serial ports 
One parallel port 
Two-channel IDE 


Two serial ports 
One parallel port 
Two-channel IDE 


Two serial ports _ 
One parallel port _ 
Two-channel IDE 


One floppy drive Onefloppydrive Onefloppydrive Onefloppydrive One floppy drive 
connector connector connector connector connector 
Two-channel Two-channel Two-channel Two-channel Two-channel 
USB ports USB ports USB ports USB ports USB ports 
Four 16-bit ISA; Four 16-bit ISA; Four 16-bitISA; = Four 16-bit ISA; Four 16-bit ISA; 

three 32-bit PCI three 32-bitPCl three32-bitPCl three 32-bit PCI four 32-bit PCI 
305 by 244 305 by 244 305 by 244 305 by 244 305 by 244 — 
64-bit VGA 64-bit VGA 64-bit VGA 64-bit VGA N/A 
on-board on-board; on-board on-board; | 

16-bit sound 16-bit sound 

on-board on-board 
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The Mycomp ATX board. 


244 mm), while a mini-ATX measures 11.2 
by 8.2 inches (284 by 208 mm). 

ATX isn’t perfect, however. First, PC 
cases and chassis must be redesigned to fit 
the ATX form factor. Second, some heat- 
dissipation issues still exist, because 
there’s no direct cooling of the add-on 
cards in the system. Finally, few power 
supplies on the market conform to the 
ATX standard. “The material costs for the 
board are also slightly higher than for 
the baby-AT,” notes Lee. 

The baby-AT and LPX form factors 
won’t die—yet. However, “ATX is the 
future,” says Charles Kan, director of sales 
for Elitegroup’s PC Business Unit. Elite- 
group projects that nearly 50 percent of 
its board business could come from ATX 
products by the end of this year. 


Different Configurations 


Taiwanese board vendors have for years 
offered two kinds of motherboard prod- 
ucts: basic and all-in-one configurations. 
Both can be configured into the baby- 
AT, LPX, or ATX form factors, and they 
can also be optimized for Pentium- and 
Pentium Pro-—class MPUs. 

The basic board configuration offers 
such features as a PC chip set, a built-in 
cache (in Pentium designs), 4- by 72-pin 
SIMMs, flash memory, ISA and PCI slots, 
one parallel port, an Infrared Device Asso- 
ciation (IRDA) infrared port, and two se- 
rial ports, which support a 16650 fast uni- 
versal asynchronous receiver/transmitter 
(UART) chip. | 

All-in-one boards are designed for 
so-called all-in-one PCs. They have acom- 
bination of multimedia ICs on-board, in- 
cluding VGA, sound, MPEG, and, in some 
cases, LAN chips, among other features. 

All-in-one boards have been around 
for along time, but they are now moving 
toward a higher integration of compo- 
nents and features. For example, First 
International Computer of Taiwan is mak- 
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ing a big push in this area with boards that 
include 16-bit sound chips and 64-bit VGA 
controllers that support 3-D graphics and 
software-based MPEG. FIC also offers 
basic and all-in-one boards for Pentium- 
and Pentium Pro—based CPUs. 

FIC was one of the first vendors in Tai- 
wan to offer Pentium Pro—based boards, 
the PO-6000 and PO-6200. Both “provide 
the power and salability for high-perfor- 
mance workstation and server applica- 
tions,” says Ernest Chen, vice president 
of FIC’s Personal Computer Division. 

The PO-6000 is optimized to support 


Finally, there’s a UPS that 
belongs on TOP of your desk and 
not by your feet. 

MINUTEMAN’s new Pro Series 
packs a host of new features and 
unprecedented power protection 
in a tiny, ergonomic package, plus 
an unmatched three year-warranty, 

Good looks may go a long way 
for some desktop products, but the 
Pro Series has so much more to 
offer PCs, servers, networks, and 


even telecommunications equipment: 1400 VA 


International 


¢ Full protection from spikes and surges 
© Battery backup during blackouts 
e FAX/modem/data line protection 


¢ Available with power management 
software (280 VA and above) 


¢ Hot-swappable batteries 

¢ Automatic battery management 

¢ Intelligent microprocessor 

e SNMP-ready (280 VA and above) 
© Models range from 200 VA to 
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four versions of the Pentium Pro proces- 
sor, including the 150-, 166-, 180-, and 
200-MHz models. The PO-6200 board, 
which is designed for higher-end systems, 
supports single- and dual-processor com- 
puters based on the P6. 

The PO-6000 and PO-6200 are built 
around Intel’s current P6-based chip set, 
the 450KX PCIset. FIC also plans to offer 
boards with Intel’s new Natoma chip set, 
as well as a P6-based core-logic line from 
Via, a California-based design house. 

A major advantage of Taiwanese com- 
panies’ boards is that they support sever- 





Minuteman is the first company to 
offer you a smart UPS with automatic 
voltage regulation for only $109. 

Call us to find out more about 
MINUTEMAN’s New Pro Series, and see 
why we say its the first UPS to reach 
the desktop. 





800-238-7272 


www.minuteman-ups.com 


MINUTEMAN UPS ® 1455 LeMay Drive ® Carrollton, TX 75007 ° 
Phone: (214) 446-7363 ¢ Fax: (214) 446-9011 © 24 Hour Info by Fax (800) 263-3933 
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al types of CPUs, chip sets, and memories, 
all froma variety of vendors. This is made 
possible by the use of jumpers or a volt- 
age-regulator module (VRM), which al- 
lows changes in the voltages and speed 
grades among different MPUs. 

VRMs will support next-generation 
MPUs, including Intel’s forthcoming Pen- 
tium-level chip, code-named the PS5C, 
which will incorporate on-board multi- 





First International Computer's 
baby-AT board. 


media instruction sets, or Visual Instruc- 
tion Sets (VISes). The P55C will roll out 
this year in 150-MHz and faster grades. 

Chip-set support is perhaps the most 
critical issue for PC boards. Initally, Tai- 
wan’s boards will support Intel’s Triton II 
chip set for Pentium CPUs, as well as the 
newer Natoma chips for the Pentium Pro. 
But Taiwan hopes to shift to less-expen- 
sive chip sets from third parties, thereby 
driving down board prices. For exam- 
ple, company officials say that FIC uses a 
chip set from Via that includes a two-chip 
core-logic device that was designed for 
Via’s own Pentium Pro—based boards. 

A possible key to PC chip sets is the 
aforementioned Unified Memory Archi- 
tecture (UMA), which reduces overall sys- 
tem cost by as much as $40 to $50. The 
idea behind UMA isits ability to share and 
access the main memory in a system, 
thereby eliminating the need for dedi- 
cated graphics frame buffers. Third-par- 
ty companies, including Opti and SIS, 
have endorsed UMA. 

UMA isn’t the perfect solution, how- 
ever. In UMA systems, the CPU and graph- 





ics contend for DRAM bandwidth. This 
increases the average time that it takes the 
CPU to access the DRAM, cutting system 
performance by 15 percent to 25 percent. 

To make matters worse, Intel uses its 
own UMA standard on the Triton II. In 
fact, Intel does not even support the UMA 
standard proposed last year by the so- 
called VESA Committee, an organization 
backed by Opti, VLSI Technology, and just 
about every competitor of Intel. 

Is UMA dead in the water? “It may be 
an option for entry-level systems, but 
not for Pentium Pro—based products,” 
Lee concludes. Still, PC and motherboard 
designers hope to eliminate the UMA 
bottleneck by using new, higher-band- 
width DRAM types, including synchro- 
nous DRAM (SDRAM), RAMbus, multi- 
bank, and others. 

But Taiwan-made boards appearing 
this year will mainly make use of current 
and less-expensive DRAM types, includ- 
ing fast-page mode and extended data out 
(EDO). By midyear, SDRAMs will become 
an option as they reach price/performance 
parity with EDO DRAMs, Lee says. 

In the past, Taiwanese boards used 72- 
pin SIMMs—equipped with current fast- 
page mode and EDO DRAMs. Later this 
year, PC boards will begin to surface that 
use 168-pin dual-in-line-memory mod- 
ules (DIMMs)—using either fast-page 
mode, EDO, or SDRAMs. “Both 72- and 
168-pin modules will be standard,” says 
one board maker. 

Intel’s original NSP hardware and soft- 
ware plans didn’t conform to Win 95, 
causing Microsoft to change its plans 
late last year. Now, Intel’s NSP Reference 
Platform lives in Microsoft’s DirectX API 
for Win 95. Taiwan, of course, must sup- 
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Still, despite the demise of Grove’s or- 
iginal NSP dream, the PC is moving slow- 
ly but surely toward a capable multime- 
dia platform. With ATX, USB, and other 
enabling technologies, PC-board com- 
panies will also be able to simplify their 
designs. 

However, as new PC-board designs 
evolve, price still remains the single most 
important factor for Taiwanese compa- 
nies as they attempt to differentiate their 
products while operating within razor- 
thin profit margins. The profit margin for 
PC boards has been hovering around just 
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2 percent or so for the last few years. 
This has put the future of many Tai- 
wanese companies in limbo, especially 
the small- to mid-size suppliers. There 
were nearly 200 Taiwanese board mak- 
ers in the early 1990s; now there are only 
15 active suppliers in Taiwan, according 
to the MIC. Says Acer’s Tsai: “Whoever 
can get enough CPUs and chip sets from 
Intel may be the eventual winner.” 


Mark LaPedus is a BYTE contributing editor 
based in Taipei. You can reach him at 591- 
6955@mcimail.com. 


“What makes 
Velocis the fastest 


Velocis™ Database Server offers more 


speed-enhancing features than any 
other DBMS. With architectural 
choices, Server Extensions, and 


multiple APIs, including SQL C-API, 


low-level C-API, and C++ class 


libraries, typical relational client/server 
database products just don’t compare. 


Velocis supports both relational and 
pointer-based network model data- 
bases in any combination, as well as 
processing on either side of the client/ 


server equation. 


= 900 Se a sncnnweannwrensnncnnn 


Hy 
Fy 
g 


Querying Time 


B. Sybase SQL Anywhere 
ssuaeroameas C. Velocis Database Server 
1 st D. Velocis Database Server 


5 
Builds (Database Size) 


A. Microsoft SQL Server provides relational 
architecture and supports database querying 
from the client through ODBC/SQL. 


. Sybase SQL Anywhere is a relational 
database and allows client-side querying 
with ODBC/SQL. 


The choices of operating platforms, 
APIs, processing localities (client or 
server), and database models can be 
combined to satisfy the performance 
requirements of virtually any applica- 
tion, regardless of size or complexity. 


Call: 1-206-557-0200 
Fax: 1-206-557-5200 


[f it’s fast-it's 


. Velocis ODBC/SQL with Server Extensions 
allows application partitioning where 
application level code resides and executes at 
the database server. Even relational model 
DBMSs benefit from server-side processing! 


port the standards as they rise—or fall. 








. Velocis low-level C-API with Server Extensions 
combined with the network model results in 
the fastest client/server database application 
performance possible. 


eyariliacmeicerrietimesmrsirie 
makes Velocis the fastest database, | 
call for a copy of the 
Velocis Bill of Materials Benchmark. 


Test drive Velocis Database Server today at www.raima.com. 


Raima Corporation, 1605 NW Sammamish Rd. #200, Issaquah, WA 98027 USA 
Inside the U.S.: 1-800-275-4724, Outside the U.S.: 1-206-557-0200 
Fax: 1-206-557-5200, Web: http://www.raima.com, Internet: sales@raima.com 
Germany: 49 7022 9256 10 Singapore: 65 334 0061 Italy: 39 49 8077 140 Argentina: 54 1 470 72 03 Spain: 34 3 225 39 95 
Raima UK Ltd.: 44 1 273 819 292 France: 33 1 44 61 00 42 Australia: 61 2 419 7177 Denmark: 45 44 88 99 00 


Raima Benelux: 31 35 694 4738 Colombia: 57 1 62 10 070 Taiwan: 886 2 508 2201 Sweden: 46 13 311 588 
Baltic States: 372 631 4009 Finland: 358 0 8045 130 Japan: 81 3 5548 6926 Russia: 7 812 316 1965 
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PREVIEW 


Spiderman 2000 
DM 999 for V.34 version; 
DM 699 for V.32 version 


Martignoni Electronics AG 
Zurich, Switzerland 

+41 14471148 

fax: +41 14471100 

Circle 1021 

on Inquiry Card. 


An Answering Machine for Faxes 


piderMan 2000 is a giant step ahead of standard fax/modems 

because your PC or Mac doesn t need to be turned onto receive 
faxes and voice messages. [he SpiderMan 2000 V.34 modem 
includes 1 MB of memory (expandable to 16 MB with standard 
SIMMs). Once you've programmed the device, it runs independently 
from the computer and handles incoming messages even while you re 
on the road. 

SpiderMan links to any popular printer. You can choose whether 
you want to print incoming faxes directly, store them in memory, or 
automatically upload them in the computer's fax software. If you 
choose to print directly, SpiderMan works like a standard fax machine 
that first stores the whole fax in memory and then prints it on your 
local printer. 

SpiderMan also lets you download received faxes remotely or auto- 
matically redirect incoming faxes to any fax destination. Faxes with 
extremely high gray-scale information can easily exceed 1 MB and 
overload SpiderMan's memory. However, it can store up to 20 stan- 
dard business documenis and 1 0 minutes of voice messages. If you 
get faxes with alot of graphics, you can choose the “print directly and 
then delete stored fax’ option or upgrade SpiderMan's memory to 
make sure you don'tlose information. ~Rainer Mauth 
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Six- and Eight-Speed 
CD-ROM Drives 


ELITEGROUP'S VeRTOS ESD CD-ROM 
drives come in four-, six-, and 
eight-speed configurations, with 
faster versions in the works. The 
drives come in a half-height, 5'4- 
inch form factor and have an 
enhanced IDEAT-API interface. All 
Vertos CD-ROM drives conform to 
several formats, including CD-DA, 
CD-ROM XA, CD-| FMV, Video CD 
2.0,and CD Plus Format. The drives 
all offer low-power features, in- 
cluding an automatic shutdown 
mode. 

Price: Call company. 
Elitegroup Computer Systems 
Co. Ltd., Taipei, Taiwan, +886 
2 896 S859; fax +8862 895 
1294. 

Circle 1046 on Inquiry Card. 


CD-ROM Server 
Manages Up to 
Seven Drives 


THE DP300 Is A SERIES OF SCSI-2-BASED 
CD-ROM servers with up to seven 
CD-ROM drives that can run in 
Ethernet or token-ring LANs. The 
machines deploy quad- and six- 


speed drives that you can access via 
the following network protocols: 
IPX, TCP/IP, and NetBEUI. DP300 
servers work autonomously as reg- 
ular file servers without requiring 
additional access software. Their 
external SCSI connectors allow you 





to link additional SCSI devices. 
Price: Starts at DM 5000. 
dtS Computer, Siegen, Ger- 
many, +49 271 3842 150; 
fax +49 271 3842 162. 
Circle 1022 on Inquiry Card. 


system 


New Dual-Processor 
HyperSparc Module 


THE SPARC CPU-10 Is A DUAL-PRO- 
cessor HyperSparc MBus module 
that runs 125- and 150-MHz pro- 





cessors and allows for the deploy- 
ment of up to 192 MB of RAM. It is 
binary-compatible with Sun work- 
stations and is geared toward pro- 
cessing telecommunications and 
control applications. Due to its 
compact design, it occupies just 
two VME connectors. 

Price: Call company. 

Force Computers, Munich, 
Germany, +49 89 608140; 

fax +49 89 6097793; 

info @force.de. 

Circle 1024 on Inquiry Card. 


Video CD Player 


BEHAVIOR TECH Computer's BIC VCS- 
B1 video CD player can connect into 
either a PCor TV, making it ideal for 
home entertainment and business 
applications. Based on the MPEG- 
1 and VCD 2.0 standards, the VCS- 
B1 can play CD Audio, CD-I, VCD 
1.0/1.1/2.0, and Karaoke CD discs. 
The video CD player from BTC can 
also automatically detect which 





. Qi 


aia miceanenee, label printer, and a tool 





type of CD Is inserted into the 
machine, providing easy switching 
between audio, video, games, and 
karaoke functions, as well as NTSC 
and PAL TV systems. 

Price: Call company. 

Behavior Tech Computer 
Corp., Taipei, Taiwan, + 886 2 
523 6266; fax +886 2 523 
3114. 

Circle 1047 on Inquiry Card. 





LAN-WAN 
Internetworking 
Router 


SIEMENS’ NETWORK-MODEM-ROUTER |S 
a stand-alone unit that includes its 
own CPU and manages LAN-LAN 
and LAN-WAN internetworking via 
telephone lines. It allows telephone 
numbers to be incorporated into 
router tables and supports TCP/IP, 
telnet, and FIP. It incorporates a 
battery-buffered real-time clock 
and supports batch mode. 

Price: DM 2390. 

Siemens ANL, Langen, Ger- 
many, +49 69 7975702; 

fax +49 69 7975672. 

Circle 1025 on Inquiry Card. 


Fast Ethernet 
Cards and Hubs 


Lite-ON COMMUNICATIONS’ FAST ETHER- 
net products, including the LF560, 
LF6008, and LF6012, are designed 
for use in 10- and 100-Mb opera- 
tions. The LF560 is a LAN card; the 
LF6008 and LF6012 are switching 


to port Visual Basic code. 


hubs designed for use in both PC 
and Mac platforms. The LF560 
adapter card has an auto-sensing 
function that can automatically 
move the operations from 10 to 100 
Mb, thereby providing an easy 
migration path to the fast Ether- 
net standard. The LF6008 has eight 
100-Mb ports (100Base-TX), while 
the LF6012 has 12 ports. 

Price: Call company. 

Lite-On Communications 
Corp., Tatpe1, Taiwan, + 886 2 
773 6650; fax +886 2711 
1564. 

Circle 1044 on Inquiry Card. 


Virtual Router 
for Networks 


VGATE IS A VIRTUAL ROUTER THAT IS INTER- 
operable with any Ethernet LAN 
switch. It offers low latency with 
wire-speed IP and IPX routing 





among switched Ethernet LANs as 
well as between VLANs. Vgate is 
SNMP-compliant and available in 
two- and four-port versions. Up to 
64 VLANs can be supported by a sin- 
gle Vgate. When a LAN switch is 
attached to a Vgate port, the cor- 
responding IP and IPX VLAN ad- 
dresses are defined. VLANs can span 
one or more switches and one or 
more Vgate ports. Thus, moving 
workstations does not require 
reconfiguration of the addresses. 
Price: From $3000. 

RAD Network Devices, Tel 
Aviv, Israel, + 972 3 6458555; 
fax + 972 3 6487368; 
Barrys@rnd.rndmail.rad.co.il; 
www.rnd-home.com. 

Circle 1040 on Inquiry Card. 
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“Syy NATIONAL ee 
Si PR INSTRUMENTS 


Virtual Instrumentation with 
Windows 95 and Windows NT 


Designed for 32-Bit Windows 

Now, more than ever, you can take advantage of Virtual 
Instrumentation with the latest 32-bit technologies in 
Windows 95 and Windows NT. Since 1992, we’ve designed 
our virtual instrumentation products, such as LabVIEW® and 
LabWindows®/CVI, specifically for 32-bit operating systems. 


Designed for Plug and Play 

As you know, Virtual Instrumentation is more than just 
software. Our DAQ, GPIB, VXI, and serial interface hard- 
ware take advantage of our 32-bit device drivers to give 
you much higher performance. And, with our Windows 95 
Plug and Play hardware, system configuration is automatic — 
gone are the days of wasting time configuring your PC 
plug-in boards. 


Designed for You 

Choose from our wide variety of software and hardware 
solutions designed for your individual needs. Whether you 
prefer LabVIEW graphical programming, LabWindows/CVI 
for C, or Visual Basic development with ComponentWorks”, 
we've got a solution for you. We even have menu-driven 
solutions in VirtualBench™ and Measure™ for Microsoft Excel. 


To learn more about Virtual Instrumentation from the 


company who invented it, give us a call — we'll show you 
how to START using Virtual Instrumentation today. 


Call us today for your Free Information Pack 
on migrating to Windows 95 and Windows NI. 


\ NATIONAL 





INSTRUMENTS 


The Software ts the Instrument® 


Branch Offices: Australia 03 9 879 9422 « Austria 0662 45 79 90 0 
Belgium 02 757 00 20 ¢ Canada 519 622 9310 « Denmark 45 76 26 00 
Finland 90 527 2321 ¢ France 1 48 14 24 24 e Germany 089 741 31 30 

Hong Kong 2645 3186 ¢ Italy 02 413091 ¢ Japan 03 5472 2970 
Korea 02 596 7456 * Mexico 5 202 2544 ¢ Netherlands 0348 433466 
Norway 32 84 84 00 « Singapore 2265886 * Spain 91 640 0085 
Sweden 08 730 49 70 © Switzerland 056 200 51 51 
Taiwan 02 377 1200 e U.K. 01635 523545 


U.S. Corporate Headquarters ¢ Tel: (512) 794-0100 ¢ Fax: (S12) 794-8411 
E-mail: info@natinst.com * WWW: http://www.natinst.com 


Microsoft 


© Copyright 1996 National Instruments Corporation. All rights reserved. 
Product and company names listed are trademarks or trade names of their respective companies. 
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Increase Th roughput cations, including LAN hubs. Being 


on Your Web Site compliant with the IEEE-802.3U 
GET IT DON E WITH 100Base-T specification, Realtek's 
| PROVIDING ASINGLEIP ADDRESSTO ACCESS RTL8129 can automatically switch 
OEW O fe AVA” a pool of Webservers, the Internet — from 10- to 100-Mbps operations 
- } Server Dispatcher is a routing via an auto-detection system. It 
device that lets multiple servers © comesina 160-pin POFP package. 
increase Web-site capacity. It has — The RTL8301 is used for switching 
several Ethernet ports,oneofwhich hubs and includes two ports, 
connects to the Internet, whilethe | expandable to 32 ports. It's offered 
other portsconnecttoanynumber — ina 208-pin POFP package. 
of additional servers. In addition, Price: Call company. 
the Internet Server Dispatcher Realtek Semiconductor Corp., 
serves asa monitor of incoming Hsinchu, Taiwan, +886 35 
traffic, enhancing system security 780211; fax +886 35 776 
by controlling entry into the Web 047; cn@realtek.com.tu; 
site as well as providing facilities  http://realtek.com.tw. 
for the Web manager to follow __ Circle 1048 on Inquiry Card. 
logged-on traffic leads. 
Price: Call company. 
RAD Network Devices, Tel 
Aviv, Israel, +972 3 6458555; 
fax +972 3 6487368; 17-inch Multimedia 
Barrys@rnd.rndmail.rad.co.il; Color Monitor 
www.rnd-home.com. 
Circle 1023 on Inquiry Card. Mitac's 1769FD 17-INCH MULTIMEDIA 
SONT color monitor delivers a resolution 
: . ISDN Terminal Adapter — of 1280 by 1024 pixels at 60 Hz, 
http://www.isg.de/OEW/JAVA Supports Bandwidth with a dot pitch of 0.28 mm and 
isg Innovative Software GmbH Germany © +49 69 236929 Fax +49 69 236930 | on Demand horizontal and vertical frequencies 
of 30 to 69 kHz. Designed for a wide 











THE NEW VERSION OF THE ULTIMATE TA 
ISDN terminal adapter includes Vir- 
tual Leased Line and Bonding capa- 
bilities. The device lets users com- 
bine two 64-Kbps channels and is 
compatible with the U.S. Band- 
width on Demand Interoperability 
Group. It supports asynchronous range of multimedia applications, 
data transfer through quick con- —- the 1769FD incorporates a built-in 
nections toa prestored remotedes- | 8-Wsubwoofer and two 3-W twit- 
tination number, thereby letting —_ terspeakers. It also hasa digital on- 
small businesses deploy leasedlines. screen display setting for use in pro- 





Price: Starts at £495. gramming and is DDC-compliant. 
Paxdata Networks, Hemel Price: Call company. 
Hempstead, U.K., +44 1442 Mitac International Corp., 
236336; fax +44 1442 Taipei, Taiwan, +886 2 501 
236343; info@paxdata 8231; fax +886 2 501 4265; 
.com.uk. market @smtplink.mic.com 
Circle 1026 on Inquiry Card. .tw; http://mitac.mic.com.tw/. 


Circle 1043 on Inquiry Card. 


Fast Ethernet ICs 


REALTEK'S COMMUNICATIONS ICs SUPPORT 
the 100-Mb fast Ethernet standard. 
The RTL8129 is a single-chip con- Industrial-Strength 
troller that supports both 10- and Label Printers 

100-Mb operations. The RTL8301 is 

designed for use in 100Base-T fast — THE INvesTIX DX 58 AND DX 60 THER- 
Ethernet packet-switching appli- = mal 2-inch printers are multifunc- 
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tional units that can print labels, 
tickets, bar codes, tags, and stick- 
ers. A Windows labeling program 
lets you construct databases with 
up to 32,000 addresses and create 
true WYSIWYG labels. The software 
is available in English and French. 
Price: Call company. 

Investix, Paris, France, 

+33 144635757; 

fax +33 1 44635750; 
moreinfo@investix.com. 

Circle 1028 on Inquiry Card. 








32-bit Embedded RISC 
Processor 


MACcRONIX'S MXR3500 32-BiT PROCES- 
sors are based on the R3000 RISC 


technology from Mips Technolo- 
gies. Designed for embedded appli- 
cations, including laser printers and 
networking cards, the MXR3500 is 
a single-chip, 40-MHz product that 
runs at 28 MIPS. It includes power 
management features and on-chip 
cache memory. The MXR3500 is also 
available in the form of an ASIC 
core. This core measures 5.2 mm 
(square), the smallest RISC core in 
the 32-bit embedded market. 
Price: Call company. 

Macronix International Co. 
Ltd., Hsinchu, Taiwan, +886 
35 788 888; fax +886 35 788 
886. 

Circle 1045 on Inquiry Card. 


386SX-Based 
PC-on-a-Chip 


ACER LABORATORIES’ PC-ON-A-CHIP 
product line is designed for PDAs, 
hand-held games, and other 32-bit 
embedded applications. The M6117 
chip from Acer combines Intel's 


Hardware 


386SX MPU core and Acer's 
M1217B chip set—all on the same 
device. Acer recently licensed the 
386SX core technology from Intel. 
The M6117 comes in 25- and 40- 
MHz versions, operating at 3.3 and 
5 V, respectively. 

The M6117 also includes a DRAM 
controller, a DMA controller, a 
coprocessor interface, an ISA inter- 
face, a keyboard controller, and 
many other on-board features. 
Price: Call company. 

Acer Laboratories, Inc., Taipei, 
Taiwan, +886 2 762 8800; 
fax +886 2 762 6060; 
alan.pan@ali.com.tw. 

Circle 1041 on Inquiry Card. 






Full-Motion Desktop 
Video Camera 


PHILIPS’ DESKTOP VIDEO CAMERA FEATURES 
simple mechanics for swivel and 
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pan movements and a variable- 
focus lens. An integrated micro- 
phone provides live audio. The cam- 
era allows for easy hand-held or 
free-standing filming in every 





direction. It includes white balance 
freeze mode and backlight com- 
pensation. The camera can be used 
for videoconferencing and inter- 
active document editing. 

Price: Call company. 

Philips Consumer Electronics, 
Eindhoven, The Netherlands, 
+3140 2734 866; 

fax +31 402733 512. 

Circle 1027 on Inquiry Card. 
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smartlock 


TOTAL PROTECTION 
FOR PC AND LAN 


scene SMARTLOCK is the integrated 

: protection system which assures total 
PC and LAN security: unauthorized 
access to computers, input of illicit 
software into company PCs, viruses, 
illicit use of personal computers. 
Remote and integrated management 
for LAN applications. 


BP Frere ttiaclitice)| 


Prevents unauthorized access to PC. 
Provides an audit trail recording 
application programs executed, users 
and login times. Prevents unauthorized 
booting. Limits the use of floppy disk 
drives and peripherals. Executes 
on-the-fly transparent cryptography of the 


hard disk. 








EUTRON 24028 Treviolo Bergamo ltaly - Via Gandhi, 12 Tel. +39-35-201003 Fax +39-35-201277 e-mail eutron@mbox.vol. it 


m Belgium: Akkermans 03-2338826 @ Bulgaria: Vilmat 02-764533 @ Finland: Dalma 90-2711800 m France: Logidata 1-46454546 
& Slovenia: Stubelj 065-63215 m Sweden: JM Data 042-123145 m Spain: Larcu 91-7952413 m The Netherlands: Akkermans 045-5241444 


aj Company software control 


Prevents unauthorized execution of 
illicit unlicensed software. 

Takes census of company software. 
Allows controlled distribution of new 
software licenses via digitally tagged 
floppy disks. 


ie Antics 


Provides the final solution to the 
software virus problem without 
requiring continuous updating. 

Takes preventive action by intercepting 
the viruses before they enter the PC, 
regardless of the type and techniques 
of attack. 


—a_Increases performance 


Prevents the import of useless software 
(games, shareware, demos, etc.). 
Avoids accidental deleting or modifying 
of files containing vital data. Prevents 
from modifying CONFIG. SYS and 
AUTOEXEC. BAT system files. 











Circle 704 on Inquiry Card (RESELLERS:705). 
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SOFTWARE 





i... 


egrates 
SAP and Metaphase 
SIEMENS ANL DEVELOPED A SOFTWARE 
interface that integrates the 
Metaphase product management 


system and SAP business manage- 
ment software. The new software 


PREVIEW 


7 COM 


i ISDN +COM3” 





Software 


interface allows the user-controlled 
exchange of parts lists and mate- 
rial master data between the two 
systems. It features a modular, 
object-oriented design and can be 
configured to suit specific needs. 
The program supports SAP R/2 V.5.x, 
SAP R/3 V.2.2, and Metaphase V2.x. 
It provides archiving and retrieval 
of documents. 

Price: Call company. 

Siemens ANL, Mannheim, 


+ ISDN: Waiting for call... 


Rvs nibax ‘Teansferid estes 


Fromjoh 
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Rysunins.exe  Session.vid 


RVS-COM for Windows 
DM 760 


Circle 1049 
on Inquiry Card. 
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RVS Datentechnik GmbH 
Munich, Germany 

+49 89 3571570 

fax: +49 89 357157 99 





Germany, +49 621 4563324; 
fax +49 621 4562867. 
Circle 1055 on Inquiry Card. 





QLIKVIEW IS AN EASY-TO-USE DATA-QUERY 
tool that features an associative 
interface. The software eliminates 
tables and joins and instead pre- 
sents data graphically. With the 
product, you can link descriptive 
text, pictures, and multimedia 
information; construct expert sys- 
tems; and produce catalogs. Olik- 
View can be run with different 
screen resolutions. The Windows 
program comes ina 16- ora32-bit 
version and supports ODBC. 
Price: About DM 1100. 
QuikTech AB, Lund, Sweden, 
+46 46 182700; fax +46 46 
182661; info@qutktech.se. 
Circle 1061 on Inquiry Card. 


Search Original 
Documents 


MyDEsk FROM IOTA INDUSTRIES IS WIN- 
dows-based software that enables 
on-image information searches of 
original documents without hav- 
ing to rely on separate OCR-gen- 
erated text files and preserving all 
original fonts and graphics. MyDesk 
is based on lota's Smart Image 
Technology (SIT), which employs 
proprietary adoptive probability 
pattern recognition to interpret 





geometric text patterns for text 
recognition and retrieval. SIT auto- 
matically converts documents from 
any Input sources, including incom- 
ing faxes, scanned images, bro- 
chures, news clippings, and digital 
documents, into Searchable Image 
Format (SIF), which permits the cre- 


ation of TIFF-compatible, multi- 
platform electronic documents. SIT 
supports TWAIN interfaces to most 
scanners and automatically con- 
verts SIF documents to and from 
TIFF, PCX, BMP, and other formats. 
MyDesk products are available for 
SOHO environments and network 
applications. 

Price: Call company. 

Iota Industries Ltd., Tel Aviv, 
Israel, + 972 3 6913060; 

fax + 972.3 6913050; 

info @iota.co. il. 

Circle 1051 on Inquiry Card. 





Forms Processing 


FORMREADER FROM LIGATURE IS A TIME- 
saving program that automatically 
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extracts numeric or alphanumeric 
data or optical marks suchas filled- 
in check boxes from various kinds 
of preprinted forms. The program 
recognizes and separates variable 
data from the constant informa- 
tion. You can then export the data 
to a variety of formats—including 
word processors, spreadsheets, and 
databases—for editing, storage, and 
manipulation. FormReader also 
offers batch mode, which supports 
scanners with automatic document 
feeders. The program isa combina- 
tion of Ligature's CharacterEyes 
OCR software and FormOut form- 
removal software from T.i.S. It's 
available for Windows 3.1, Win- 
dows 95, and Windows NT. 

Price: Call company. 

Ligature, Jerusalem, Israel, 
+9722 6513553¢ fax 972 2 
6513395; ligature@netvision 
net. il. 

Circle 1050 on Inquiry Card. 









Object-Oriented 
Approach to Team 
Programmers 


HOPE, THE HUMAN-ORIENTED PRO- 
gramming Environment from 
Aladdin Software, is an object-ori- 
ented team development tool suite 
whose features include on-line 
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members, locking of fine-grained 
objects, smart merge tools, Import 
Wizard for ongoing projects, full 
control of the development proj- 
ect, and real-time change man- 
agement. HOPE automatically saves 
all changes to its “particles” (i.e., 
member functions, classes, vari- 
ables, or even modules) in its repos- 
itory rather than in plain text files, 
letting any number of programmers 
work concurrently on the same 
code. HOPE automatically detects 
and resolves logical conflicts in 
code written by different team 
members. HOPE runs under Win- 
dows 3.x, NT, and 95. 

Price: Call company. 

Aladdin Knowledge Systems, 
Tel Aviv, Israel, + 972 3 
§375795sfax +9723 
5375796; 
aladdin@aladdin.co.il; www 
.aks.com|/hope/hope.htm>. 
Circle 1052 on Inquiry Card. 


CASE Tool Supports 
Bidirectional Code 
Generation 


SELECT OMT PROFESSIONAL WORKBENCH 
5.0 isan object-oriented modeling 
tool that supports Rumbaugh's 
Object Modeling Technique and 
Jacobsen's Use Case techniques. 
Version 5.0 supports on-line 
processes and automatic diagram 
construction. It includes a hyper- 
text guide to the Select develop- 
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ment approach. Other new features 
are the ability to partition object 
models into subsystems and full 
support for data typing and round- 
trip engineering. 

Price: Starts ai £995, 

Select Software Tools, Chel- 
tenham, U.K., +44 1242 
229700; fax +44 1242 
229701: 
Virginia@selectuk.mhs 
.compuserve.com. 

Circle 1060 on Inquiry Card. 


SGML Toolkit 


IDM Is A TOOLKIT FOR DEVELOPERS OF 
SGML systems that hides much of 
the complexity of SGML behind an 
easy-to-understand interface. It 
features a suite of formatting 
engines to allow automatic con- 
version from SGML documents to 
Windows Help, Lotus Notes, or 
HTML files. The product comes ina 
Professional Edition, which includes 
a comprehensive API, and ina Per- 
sonal Edition, for users with mini- 
mal knowledge of SGML. 

Price: $495 for the Personal 
Edition; Professional Edition 
starts at $4500. 

Digitome Ltd., Dublin, Ireland, 
+353 16621499; fax +353 1 
6621056; digitome@iol.ie. 
Circle 1054 on Inquiry Card. 


Visual Expert Heips 
Port Visual Basic 
Applications 


VISUAL EXPERT HELPS VISUAL BASIC DEVEL- 
opers port applications from VB 3 
to VB 4, VBX to OCX, or Windows 
16-bit applications to 32 bits. The 
program showsall the components 
in their true hierarchy, not neces- 
sarily apparent with VB code, and 
displays forms, controls, subrou- 
tines, functions, variables, con- 
stants, declarations, and condi- 
tional compilations ina visual map. 
It also tracks bugs, reports, and fea- 
ture requests. 

Price: £250. 

OBS Software Ltd., London, 
U.K., +44 181 956 8000; fax 
+44 181 956 8010; skye 
@qbss.co.uk; www.qgbss.com. 
Circle 1056 on Inquiry Card. 
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C & C++ FOR WINDOWS 


SSS SSS 








TCOMP/Multi-Platform 2.12 £105 






























AREF 2.0 £95 








Graphics & GUI 

























Zinc Engine & DOS Key 4.1 £634 


Maths & Scientific 


C/Math Toolchest & Grafix £45 
Huge Virtual Array & NAT 3.0 £215 
Science, Eng & Graphics Tools £115 


Oberon Direct-to-COM 
Oberon/F 
Oberon/F Dev Bundle 


SE 







SER ESSEEEEESE REE  e  s 


Topspeed Modula-2 Prof 


GFA-BASIC for Win16 £80 
PowerBASIC Pro (Win&DOS) £210 
PowerBASIC DLL Compiler £106 
XBasic Pro (Win32) £199 


Jn SS 










IBM Smalltalk for Win 


Sse 


0596/cs 


Comms Graphics & GUI 


Async Pro for Win 2.1 £135 3d Graphics Tools 5 (32-bit C) £230 
COMM-DRV/LIB 16.0 £105 ProtoGen+ NT 5.0 PAA5 
Fax C++ DSK for Win16/95 £770 RWCanvas h++ £340 
Greenleaf CommLib 5.2 £235 WinGKS £575 

Compression WinMaker Pro 6.0 £125 
Crusher! Win DLL w/Source b23a0 zApp £566 
Greenleaf ArchiveLib 2.0 £210 Zinc Engine & Win16/32 Key £634 
PKWare Data Comp Lib for Win £175 Maths & Stats 


IMSL C Numerical Libraries £495 





General & Systems Libraries 


3D-Ware Prof £99 

Fastgraph 4.0 (Ted Gruber) £195 OBERON & MODULA-2 
GX Graphics 3.0 £155 

MetaWINDOW-DOS 5.0 £915 Oberon Direct-to-COM is the easiest 


way to write fast, robust fully compiled 
32-bit OLE/COM objects 


Ofront (Oberon-to-C Translator) £715 


VisualAge for Smalltalk 3.0 Win £950 
























We stock many items for which there is 










Tum Visual cu into a f il-blov 


Client/Server RAD Tool! 


if you use Visual C++ and feel i that you 
are missing out on the new wave of RAD 
C++ tools such as Optima++& 
VisualAge for C++, thenhereisthe | 
answer to your prayers! Blue oy s new 
Vi SQL nt al 





ee eer Database ig IMSL Math Module forC++ £495 
O ; Math.h++ 4.1 £340 
CXBase Pro £500 oe rene 
DBTools.h++ for ODBC £340 
_ Greenleaf Database Library 4.0 £180 Sundry Components 
/ List & Labels for Win (Pro) £410 C++ Booch Components £415 
_ POET Personal SDK 3.0 £169 HeapAgent £420 
/ ProtoGen+ Client/Server NT £1575 TG-CAD Prof 6.0 £770 VISUAL BASIC FOR DOS 
= Raima DBM Engine+EADS 4.0 £740 Tools.h++ 6.1 £340 
_ Velocis + EADS (Offer) £250 WinWidgets++ £240 MS Visual Basic for DOS Std £100 
| Visual SQL Intro £725 Tools MS Visual Basic for DOS Prof £240 
/ Graphics - Charting : : db/Lib Prof 3.0 £195 
_ Charting Tools for Win 2.0 £180 aaa Ene eae Sera Workshop £105 
_ Essential Chart for Win £320 PDQC 262 £65 
© GraphiC/Win 7.0 £360 Newi Solo Intro £295 omm 2. 
: SOMobjects Dev Toolkit £200 ProBas 7.1 £210 
= Graphics Server 4.0 £245 QuickPak Pro 4.19 £4145 
: Real-Time Graphics Tools £360 Visual Parse++ sated 
: Graphics - Image Files VISUAL BASIC 3 ADD-ON 
| AccuSoft Image Lib/Win 5.0 £610 
| Ad Oculos (Image Analysis) 2.0 £325 / Comms - Async Sundry Controls 
ties aiare ee NT Fax Plus for Win £175 3D Graphics Tools 4.0 E130 
| ImageMan DLL 32 & 16-bit5.0 £620 | F@xMan SDK se ae rea ie 
= LEADTOOLS DLL Win32 Pro £895 . Comms - Network nebo 
Distinct TCP/IP Visual | + £265 MediakKnife/VBX £290 

fetsnctetiremtnecctnsoit SvOEReL ha 2 10 Visual Instrument Panel Cntrls £150 
weaaie = as ee : Database VideoSoft VSView/VBX £105 
_ Visual Basic Enterprise 4. : . 
= Visual Basic Professional 4.0 £365 | car BX £390 Text Editor Controls 
mithware VBX for Btrieve £180 
_ Visual Basic Standard 4.0 £78 VB/ISAM MU for Win 16-bit 4ie HighEdit 3.5 £235 
| 3d Graphics Tools 5 (32bit VB4) £149 eee eee TX Text-Control Standard £205 
Apiary Dev Suite for NetWare £195 Sa thee aye ies ° , cis —r Tools 
= AutoCoder £55 | ar ; -bit only 
| BetterState Pro wVB CodeGen £249 | | Charting Tools forWin-VB £180 eco ao ean 
ButtonMaker _ £75. | Real-Time Graphics Tools - VB £300 se hl ve aa —— 
_ ClassAction (VB4) £110 | VBGraphix £270 
© ClassAssist (inc Oblets) 175 . : VBAssist 3.5 £140 
: : Graphics - Image Files VB/DLL 2.05 £165 
= CodeBank (VB3/4) £88 
= Designer Widgets 2.0 £99 | ImageKnife/VBX Std 2.0 £200 " 
| EnQuiry 2.0 (VB4) £199 | | ImageMan/VBX 5.0 £230 ER CRAMMING 
_ ERwin/Desktop for VB4 £399 Multi-Function neste Rst 
| Helping Hand £150 Bodepatiuslenisneack. 2d Ada Assemblers 
__...into Code (VB4) os Basic C/C++ 
_ List & Labels for VB3/43.5 £295 ~=——_«;Designer Widgets 2.0 pee Comms Cross Dev 
_ SplashWizard £75 mele i) ew | Custom Controls Database 
| Spyworks - Prof 4.0 (inc Sub) £225 VBlite 1.0 £130 Debuggers Delphi 
__ Tear Off Menus for VB4 £115 VBTools 4.0 — £115 Editors Fortran 
_ VB AppFramework £159 Visual Developer's Suite (16 bit) £216 Graphics GUI 
E ve Aa 4 a - - WinWidgets/VBX £160 Linkers cae a isp 
: ompress Pro 4. odula-2 ulti-tasking 
: VB Language Manager Pro 3.0 £132 Sundry Components Pascal 
= Vision StoryBoard 4.0 (VB4) £175 CADContro! £365 Smalitalk 
Visual Bridge (Access + VB4) £89 d-Barcode VBX/DLL £94 Version Control _—_ Visual Programming 
_ Visual Expert Developer £250 VB/Magic Controls £120 Windows Xbase 
ice Eee Dev Kit £520 


no space in these advertisements. 











Essential Comm 5.0 £265 GX Sounds E165 Borland Turbo Assembler 4.0 
MagnaComm/DOS £215 MTASK £215 MS Macro Assembler 6.11 
SilverComm “C” Asynch 4.02 £195 TTSR Ram Res Dev Sys 2.03 £100 Phar Lap TNT DOS Ext SDK 8 

Database Tools 
c-tree Plus 6.5A £565 C-DOC Pro 6.0 £240 
D-ISAM 3.4 £535 C-Vision for C/C++ 4.0 £145 
SoftFocus Btree/ISAM £75 CodeCheck (Professional) £475 Delphi Desktop 2 

PC-Lint for C/C++ 7.0 £135 Delphi Developer 2 


Delphi Client/Server Suite 2 


ABC for Delphi 1.0b 

Apiary Dev Suite for NetWare 
Asynch Pro for Delphi 

Borland RAD Pack for Delphi 
Charting Tools for Win - Delphi 
Code.Print Pro for Delphi 






— Component Create 
S569 Conversion Assistant Database 


Eschalon Power Controls 







Screen HyperTERP/Delphi 
' Oberon/F Arbitrary Precision Lib £55 ImageLib Pro 16-bit 
C/Windows Toolchest £45 Oberon/F Source Code Analyser £55 InfoPower 
Greenleaf Datawindows 3.0 £225 ae ; ; 
Oberon/F Statistical Profiler £165 KingCalendar Pro 
TCXL UI for DOS/Win 6.2 £135 St B Lebelc it Deiehi 
naan: Logitech Modula-2 Dev Sys 4 £560 Ist & Labels for Delphi 3.5 
ASIC LANGUAGE Stony Brook Prof Modula-2 £300 Mobius Draw Kit 


Orpheus 

Pumpkin Project Organiser 
Real-Time Graphics Tools 
Transform: Component Expert 
VisualPROS 

WinG Sprite Kit 


ou let 


£515 





Circle 708 on Inquiry Card. 
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¢ f us now if you want to develop _ 
i miserver apps “_ 


The First Variant a Powersoh 
RAD C++ Tool is Now Avail yf 









































qT o do justice to this 
innovative new product finalist | in By 










have to call us for more details if you 
serious about OLE/COM develo 
and want to use a modern type-se 
object-oriented language. The pri 
£1700 may seem rather steep 
writing COM objects in C++ m 

it's a bargain! 


MICROSOFT & BORLAND 






















































WITH FULL TECHNICAL SUPPOR’ 








PHOTOGRAPH: LIGHTWORKS PHOTOGRAPHIC, INC. © 1996 


he BeBox hardware and Be 
OS software from Be, Inc. 
make an impressive system— 
modern, fast, and inexpen- 
sive. Inside the blue BeBox sit twin 66- 
MHz PowerPC 603s—the hardware 
underpinnings for the multiple threads 
and database objects that make BeBox a 
potentially great platform for multime- 
dia development. The motherboard sup- 
ports industry standards, such as a 
PCI/ISA expansion bus, an ATA IDE con- 
nector, and built-in fast SCSI-2. Using off- 
the-shelf components is part of the 
company’s strategy to combine high per- 
formance with affordability. 

We tested BeBox in a beta version 
with developer release 7 of the Be OS and 
the first release of Metrowerks’ native 
CodeWarrior C++ development envi- 
ronment. Be bundles a Lite version of 
CodeWarrior with BeBox; it generates 
executable files of up to 64 KB only. 

BeBox can hold up to 256 MB of RAM, 
a floppy drive, two internal hard drives, 
and two 5%-inch drive devices. It takes 
standard PCI graphics cards (assuming 


TECH FOCUS 


Dreaming in GeekPort 

BeBox's GeekPort, a do-it-yourself port for 

taking in digital or analog signals and con- 

trolling external devices, uses a standard 
37-pin D connector. It provides: 

e Two 8-bit bidirectional data ports, inde- 
pendently configurable (16 inputs, eight 
inputs and eight outputs, or 16 outputs) 

¢ Four A/D pins, each routable to a 12-bit 
A/D converter; an analog-signal ground 
reference pin is provided 

e Four D/A pins, each connected to an inde- 
pendent 8-bit D/A converter; an analog- 
signal ground reference pin is provided 

© 11 power and ground pins (two at +5 V, one 
at +12 V and -12 V, and seven grounds) 








*& k&& Outstanding **&&* Very Good 


* *%* Good 





BeBox combines powerful, inexpensive hardware witha 
state-of-the-art multithreaded OS. By Raymond GA Cote 


The New OS in the Blue Box 


ea iU ll MaxoxeyalitelUle-lielams 
yet to be determined) 


stom laren 
Menlo Park, CA 


(415) 462-4141 


fax: (415) 462-4129 
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BeBox, with its multiple threads and database objects, 


is tailor-made for multimedia development. 


Be-specific drivers), such as Number 
Nine’s GXE64. BeBox also provides a 
plethora of ports, including two MIDI, 
four serial, two joystick, three infrared 
controller, and audio ports. Unique is the 
37-pin GeekPort (see the Tech Focus). 
The new OS is an exciting implemen- 
tation of object-oriented OS concepts (see 
“The Be-All of Operating Systems,” May 
BYTE). Based on a microkernel design, 
the OS is composed of multiple servers 
and software kits. Servers provide such 
basic functionality as file I/O and, our 
favorite, a built-in relational database. 
With just a few lines of code, you can cre- 
ate structured data storage for passing 
complex information between applica- 
tions, remembering references, or keep- 
ing information important to a particu- 
lar run of an application. Software kits 
provide an object-oriented API to the 
servers and add their own functionality. 
BeBox is a programmer’s dream, but 


** Fair * Poor 


the average user will find the user inter- 
face (UI) abit rough and inconsistent. For 
example, inserting a disc in the CD-ROM 
drive does not make it immediately avail- 
able for use. Instead, you must select 
Mount All Disks from a menu. 
Although we didn’t run formal bench- 
mark tests on BeBox, we were pleased 


RATINGS 


‘TECHNOLOGY aka aA 
IMPLEMENTATION x * * * 


with the overall responsiveness of the 
multithreaded UI. We don’t know yet 
what the final market will be for Be’s new 
system, but we’d much rather develop 
custom applications on BeBox than ona 
Unix box. 


Raymond GA Coté is a BYTE consulting edi- 
tor and vice president of product development 
for Appropriate Solutions, Inc. You can reach 
him on the Internet at rgacote@apsol.com. 
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Next’s cross-platporm middleware technology provides a promising 


infrastructure por creating dynamic Web applications. By Rohit Khare 


The Next Big Thing on the Web 


1x years ago, the power of 
Next’s operating environ- 
ment and user interface in- 
spired Tim Berners-Lee to 
prototype a networked hypermedia 
browser/editor that later became the 
World Wide Web. Today, Next Soft- 
ware aims to spark a new generation of 
dynamic Web applications based on 
WebObjects, the company’s new cross- 
platform middleware technology. 

WebObjects advances the state of 
the art by supporting large, “real” appli- 
cations that require long-lived user ses- 
sions, transaction management, and 
database access. It’s browser- and OS- 
independent, works with industry-stan- 
dard data sources, and can use existing 
languages, such as C, C++, and Perl. 

WebObjects simulates a client/server 
connection between the user and appli- 
cation objects on the server over con- 
nectionless HTTP transactions; it accom- 
plishes this by automating session and 
state management. WebObjects handles 
the housekeeping to let remote Web cli- 
ents appear to talk directly to application 
objects at the server. It also hides the com- 
plexity of breaking up a directly con- 
nected user interface into a series of sep- 
arate Web pages and HTTP transactions. 
Furthermore, objects at the server have 
rich access to databases and legacy sys- 
tems and are programmable. 

There are three different editions of 
WebObjects: a free one that allows inter- 
preted scripts; WebObjects Pro, which 
adds relational database access, remote 
messaging through Next’s Distributed 
Objects and Distributed OLE (D’OLE), 
and compiled C, C++, and Objective-C 
code; and WebObjects Enterprise, which 
adds a scalable three-tier database frame- 
work for object-oriented access to lega- 
cy applications. 

All this machinery buys exceptional 
agility for repurposing existing systems. 
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SAN FRANCISCO INTL 
SAN CARLOS AIRPORT 
JAKLAND 

HAYWARD AIR TERM 
PALO ALTO AIRPORT 


(for Windows NT, Solaris, 
and NextStep; Enterprise 
version, $24,999) 


Next Software, Inc. 
Redwood City, CA 


(800) 879-6398 
CEs) Rc lolonelelele) 
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This Web interface to a mainframe-based 


airline guide was prepared in about a week with WebObjects. 


For example, the Web version of The 
Official Airline Guide (OAG), a main- 
frame-based flight-selection and pur- 
chasing application that integrates sev- 


RATINGS 


TECHNOLOGY x kx x 


IMPLEMENTATION x* * * 


eral other massive reservation systems, 
was prepared with WebObjects Enter- 
prise and Conextions’ 3270Builder 
screen-scraper in about a week (see the 
screen above). 

Still, this is a version 1.0 product, 
and it leaves much room for such im- 
provements as more sophisticated inter- 
face handling, including visual HTML 
layout tools. However, Next plans to add 
these features in a WebObjects upgrade 
planned for release later this year. For the 
time being, third parties have stepped in 
to provide visualization tools and wid- 
gets, including Lighthouse Design’s Web- 


* kk *&&& Outstanding 


* *&** Very Good 


Vision graphing and charting package. 

Because it’s so new, WebObjects ships 
with few out-of-the-box applications. 
We also found its interpreted scripting 
language, called WebScript, to be slow. 

Since WebObjects only emits HTML, 
it can already embed Java applets or Ac- 
tiveX controls, such as the U.S. map in an- 
other OAGscreen not shown. The map is 
a Java applet that animates a plane fly- 
ing across a user-selected route. 

The Web is becoming a universal plat- 
form for running applications on intra- 
nets and on the Internet. As one of the 
first industrial-strength development kits 
for weaving such applications into your 
Web efforts, WebObjects is well worth 
alook. & 


Rohit Khare is on the technical staff of the 
World Wide Web consortium in Cambridge, 
Massachusetts. You can contact him by send- 
ing e-mail to khare@w3.org. 
*&*&* Good 
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SEE IT IN STYLE! 


TODAY'S SOFTWARE IS TAKING COMPUTING TO NEW LEV- 
ELS. LEVELS THAT YESTERDAY'S MONITORS JUST CAN’T KEEP 
UP WITH. TO SEE ALL THAT YOUR COMPUTER IS CAPABLE 
OF, YOU WILL NEED A MONITOR THAT IS READY FOR THE 
FUTURE. INTRODUCING THE STYLISH EO SERIES OF COLOR 


A) MONITORS FROM PRINCETON GRAPHIC SYS- 
(2/4 


TEMS. THE HIGH PERFORMANCE SERIES THAT 
EO SERIES 





IS TAKING MONITORS TO THE NEXT LEVEL OF 
STYLE AND TECHNOLOGY. 

WITH ADVANCED DESIGN, THE EO SERIES IS READY 
TO SHOW YOU THE FUTURE WHATEVER YOUR PLATFORM 
CHOICE - WINDOWS®, UNIX, OR MAC™ OS. ADVANCED 
FEATURES SUCH AS ON-SCREEN DISPLAY (OSD), COLOR 
CONTROL AND SCREEN GEOMETRY ADJUSTMENTS 
GIVE YOU A SHARP, CLEAR IMAGE. 





PRINCETON GRAPHIC SYSTEMS IS A COMPANY 
WITH AN INTERNATIONAL REPUTATION FOR QUALITY AND 
SERVICE. OUR MONITORS MEET THE GUIDELINES OF MANY 
EUROPEAN COUNTRIES FOR HEALTH, SAFETY AND 
RECYCLABILITY. 

WE HAVE CUSTOMER SERVICE AND TECHNICAL 
SUPPORT HEADQUARTERS IN SANTA ANA, CALIFORNIA AND 
DUBLIN, IRELAND. SERVICE IS HANDLED BY AUTHORIZED 
SERVICE CENTERS THROUGHOUT OUR DISTRIBUTION AREA. 

SEE THE FUTURE IN STYLE ON A PRINCETON 
GRAPHIC SYSTEMS MONITOR. FOR SPECIFICATIONS AND IN- 
FORMATION ON WHERE TO PURCHASE A PRINCETON 
GRAPHIC SYSTEMS MONITOR, CALL 714-751-8405. 


PRINCETON" 


GRAPHIC SYSTEMS 


2801 S. YALE ST., STE 110, SANTA ANA, CA 92704, USA ¢ TEL 1-714-751-8405 © FAX 1-714-751-5736 


© 1996 PRINCETON GRAPHIC SYSTEMS. ALL RIGHTS RESERVED. ALL TRADEMARKS ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. 
SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT PRIOR NOTICE. 


Circle 722 on Inquiry Card (RESELLERS: 723). 

















OW THERE ARE [Two MACHINES 


STANDARD FEATURES 


* 133MHz Mobile Intel Pentium® processor 

¢ Intel 430MX PCIset 

¢ 256KB L2 pipelined burst cache 

¢ 16MB EDO memory (48MB max.) 

¢ 4X modular CD-ROM drive 

* 11.3” SVGA color display, 800 x 600 

* PCI graphics accelerator, IMB EDO memory 

¢ Pick-a-Point™ dual pointing devices 
integrate both pointing stick and touchpad 

¢ Removable EIDE hard drive (1.2GB max.) 

¢ 3.5” modular floppy drive 

* Intelligent modular lithium-ion battery 


¢ SoundBlaster™ 16 stereo sound 

¢ Built-in stereo speakers and microphone 

¢ 2 Type II or one Type III PCMCIA slots 

¢ S-Video and NTSC video-outputs 

* Headphone, microphone and line-in jacks 

¢ 2 infrared ports: one front, one back 

¢ Parallel, serial, VGA and 2 PS/2 ports 

¢ Dimensions: 11.7” x 9.4” x 2.0”, Weight: 6.9 Ibs. 
¢ Nylon carrying case 

¢ Microsoft® Windows® 95 CD & MS Plus! CD 
* Microsoft Office Pro 95 and Bookshelf 95 CDs 
¢ 5-year/3-year Micron Power™ warranty* 


MILLENNIA TRANSPorRT™ P133 


¢ Intel 133MHz Pentium processor 

¢ 11.3” active matrix color display, 800 x 600 
¢ 16MB EDO memory (48MB max.) 

¢ 1.2GB removable hard drive 


*4,699 


* Intel 133MHz Pentium processor 

¢ 11.3” active matrix color display, 800 x 600 
¢ 32MB EDO memory (48MB max.) 

¢ 1.2GB removable hard drive 

¢ 2nd intelligent modular lithium-ion battery 
¢ Motorola® Montana 28.8 fax/modem 


eo be 


Business lease $160/month 


Business lease $182/month 





NGINEERED TO RULE THE ROAD. 


THE MICRON™ MILLENNIA TRANSPORT™ 


IS ONE OF THEM. 


Powerful desktop computing, built for 
the road. 


The Micron Millennia TransPort gives you the right combination of 


performance, standard features and options to match the best of 
desktop PCs. With award-winning Micron reliability and battery 
life among the best in the industry, it’s a no-compromise PC for the 


office or the road. 


Flexible features, made for the way you work. 
With its exclusive FlexOpt™ dual-bay modular design, the Micron 
Millennia TransPort lets you mix and match for a variety of cus- 
tomized choices. Drop in a modular quad speed CD ROM drive. 
Add a second intelligent modular lithium-ion battery, or 1.2GB 
hard drive to boost productivity. And count on built-in flexiblity 
like Micron's innovative Pick-a-Point™ system that lets you choose 


either touchpad or pointing stick operation. 


Engineered for performance. 
A 133MHz mobile Intel Pentium® processor plus pipelined burst 
cache and EDO memory give you the power you need to take your 


show on the road at record speed. 


Product protection that’s second to none. 
Micron is so confident in the design and construction of the 
Millennia TransPort that we offer an industry first—the 


SM 


Micron Power™ warranty*. It includes a five-year 


limited warranty on the microprocessor and main 


Warranty & Support | 


900 E. Karcher Road, Nampa, ID 83687 


On the road to stardom. Just ask the experts. 
OUT RY CUTLER GULL RY 2 

“Replace your desktop PC and your notebook with 
the Millennia TransPort? It just might be an even 
” —Windows Sources, April 1996 

a dead-ringer for IBM's ThinkPad ren Panes 





trade. 
“By all accounts .. . 

. but performs better and saves you about $2,500.” 
—PC Magazine, April 9, 1996 


Breakthrough performance: 


“If you have a 75, 90 or 1OOMHz Pentium PC on your desk, it will 
fairly crawl compared to Micron’s Millennia TransPort.” —PC 
World, March 1996 

“The Millennia TransPort, a bench-burner of a notebook . . . deliv- 
ered the highest Winstone 96 score we’ ve ever seen on a notebook: 
53.3”. —Windows Sources, April 1996 





Designed for 


Mi Microsoft rosoft® 
Windows’95 


800-723-2998 


http://www.mel.micron.com 


Mon-Fri 6am-10pm Sat 7am-5pm (MT) 


| © 5-year limited warranty on microprocessor and main memory 

| © 3-year limited parts-only system warranty 

| © 30 days of free Micron-supplied software support 

| © 30-day money-back policy 

_ © 24-hour technical support 

All sales are subject to Micron’s standard limited warranties and terms and conditions of sale. 
| Copies of the limited warranties may be obtained on our web site or by calling Micron. 





24-hour technical support 


208-893-3434 © Fax 208-893-3424 
Purchase Order Fax 208-893-8992 


- ELECTRONICS, INC. 


© 1996 Micron Electronics, Inc. All rights reserved. All prices and specifications subject to change without notice. Micron Electronics, Inc. is not responsible for 
omissions and/or errors in typography or photography. Micron Power is a service mark; Millennia TransPort, Pick-a-Point, MicronDock, MicronExec and FlexOpt 
are trademarks of Micron Electronics Inc., Intel, Intel Inside and Pentium are registered trademarks of the Intel Corporation. Microsoft is a registered trademark 
and Windows 95 and the Windows logos are trademarks of Microsoft Corporation. All other company trademarks are trade names of each respective company. 
Prices do not include shipping and handling. 30-day money-back policy does not include return freight and original shipping/handling charges, applies only to 
Micron brand products and begins from date of shipment. All returns require RMA numbers and must be shipped in the original condition prepaid and insured. 
Lease prices based on 36-month lease. 


TRNS-BYTE-9607 


Circle 76 on Inquiry Card. 











Corel® WordPerfect® Suite 7 on CD-ROM redefines the office 
suite by adding powerful graphics capability and total Internet 
connectivity that fit the way you work today—perfectly. Powerful 
core application features, refined file management tools plus 
advanced Internet and graphics technology empower your 
business communications while increasing your productivity 
and optimizing workgroup collaboration. You'll discover how to 
finish faster with less effort, get the most out of Windows® 95 
and put the Internet to work for you. With all this and more, 
Corel® WordPerfect® Suite 7 is quite simply the smartest, most 
powerful, most versatile suite you can buy. 





TT MT 


Full CD-ROM wi Competitive upgrade 
Wistes(eig) CD-ROM version 





Put the Internet to Work for You 

Take full advantage of the Internet with a powerful built-in 
Internet Publisher that lets you create and instantly view Web 
documents. Plus, convert files to and from HTML and link to 
specific information on the World Wide Web quickly, easily and 
effectively. 


Finish Faster with Less Effort 

Core applications share a consistent user interface and 
common tools such as Speller, Thesaurus, Grammatik® and File 
Manager to keep you ultra-productive. 


Make the Most of Windows® 95 

Work faster with full 32-bit applications—including support for 
long file names, multithreading, multitasking and OLE 2.0 in- 
place editing for optimum performance. 


T 3.5 inch disks and CD-ROM version also available. CD-ROM drive required to access full set of applications, 
fonts and clipart. 3.5 inch disks contain Corel® WordPerfect® 7 module. 


Tt Telecommunication and other charges may apply, depending on usage and location. 


Corel is a regtstered trademark of Corel Corporation in Canada, the United 
States and/or other countries. Sidekick and Dashboard are trademarks of 
Starfish SoftwareiInc. Grammatik is a ree 


istered trademark and 
rad k OWEN Inc. AT&T WorldNet is a service mark of 
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NEW Internet connectivity - link any text directly to an Internet file or file 
bookmark; convert Web files directly to Corel® WordPerfect® format, ready for use 
NEW Guidelines - let you change margins and columns directly on your page 
NEW QuickSpots - give you one-click access to formatting options and attributes 
for paragraphs, table cells and graphics 

NEW Spell-As-You-Go - underlines words that might be misspelled so you can 
correct them as you type 

NEW QuickFonts - show you the last 10 fonts you've used, exactly the way they 
look in your documents, ready for reuse 








NEW Internet connectivity - link any cell to an Internet file—Web, FTP HTTP or 
Gopher and receive automatic updates whenever you want stock quotes, 
exchange rates and more 

NEW Internet publishing - publish any Corel® Quattro® Pro 7 Notebook as an 
HTML file 

NEW @functions - more than 100 brand new ones for nearly 500 in total—give 
you even more analytical power 

NEW QuickFill - lets you fill in sequential or repetitive data instantly, and can 
even handle bi-directional and discontinuous ranges 


37 


NEW ActionLinks - move from a slide to an Internet site or to other slides with a 
single click for unparalleled information access 

NEW Object and bullet animation - gives your slides added pizzaz 

NEW Transition effects - choose from more than 100 effects including Fade, Roll 
and Spiral Away to text, graphics and slides 

NEW File importation - from Microsoft® PowerPoint®, Lotus® Freelance Graphics* 
and Harvard Graphics? files 








Business Graphics 

@ CorelFLOW™ 3 for high-impact business graphics 

@ 150 top-quality fonts 

@ 10,000 clipart images 
Desktop Utilities 

@ Sidekick™ 95 - an innovative personal organizer 

@ Dashboard™ 95 - maximizes personal productivity 
Network and Internet Connectivity 

@ AT&T WorldNet™ Service” software including Netscape Navigator™ 2.01 
Internet browser makes navigating the Net easy 

@ Envoy’ 7 - a versatile electronic document publisher 
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When you consider the challenge of recognizing alphabetic handwriting, 


Solving the Chinese Puzzle 


hile most native English 
speakers are used to the lay- 
out of a keyboard, most 
Asians aren’t even familiar 
with the concept of a keyboard. This has 
effectively locked outa large population 
from the computer age entirely, espe- 
cially in Chinese-speaking countries, 
where typing is a foreign notion. 

To help tackle this problem, Motoro- 
la’s Lexicus Division is introducing a Chi- 
nese handwriting recognizer called 
WisdomPen. Lexicus has attempted to 
address three common problems: recog- 
nition speed, accuracy, and an inability 
to recognize cursive writing of Chinese 
characters. 

We tested a beta version of Wisdom- 
Pen ona 486DX4/100 notebook that had 
24 MB of memory, using a Wacom Art- 
Pad digitizing tablet for input. Lexicus 
designed the software to run under the 
Chinese version of Windows 95. How- 
ever, even with the necessary conversion 
middleware, it seems to run at an aston- 
ishing speed in the U.S. version. 

The problem of misreading hand- 
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Which Character Was That? 
Because many Chinese characters are sim- 
ilar in structure, WisdomPen uses the 
physical act of handwriting to aid the recog- 
nition process. It notes the order of the 
strokes, an important clue in the logic of 
character recognition. This is a tremen- 
dous step forward compared to most other 
Chinese pen-recognition software, and it 
contributes to WisdomPen’'s high accuracy. 

We had some trouble reading charac- 
ters that are similar to one another in 
both structure and stroke order. However, 
the system lets you correct mistakes by pro- 
viding a list of other likely characters to 
choose from. 
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Ht ES RL 
TATE 16 A CBS fis 
BET REF 


BU AD a1 6 HR AT DL 
Ai S Be we Bin 
BS AB BY 


Lexicus’s achievement with Chinese is remarkable. By William Zhao 


WW/fo} Kol ge) =m Oxo) op 
Lexicus Division 
Palo Alto, CA 


(800) 539-4287 
(415) 462-6801 
fax: (415) 323-4772 
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The ultimate GUI, WisdomPen uses icons to pick commands 


for recognizing characters in a pictographic language. 


writing is particularly acute with Chinese. 
It has over 3000 characters in daily use— 
twice that number when you consider 
older texts and unusual names—and 
many are quite similar in structure. Fig- 
uring that business letters wouldn’t pre- 
sent much of a challenge to Wisdom- 
Pen, we started copying sentences from 
a book that was written 2000 years ago. 
This text contains many words seldom 
found in business. Out of the first 30 char- 
acters we copied, the recognizer misread 
only two, and it recognized some of the 
most complicated characters in Chinese. 

With the beta version, we had to input 
characters into two fixed boxes. The soft- 
ware read each character within several 
seconds of our lifting the pen from the 
tablet or upon our moving the cursor out- 
side the input box. You can adjust the 
speed of character reading in the setup 
routine. 

The shipping version will offer 
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greater freedom in that you will be able 
to write anywhere on the tablet. This will 
let you copy texts continuously, without 
interruption. Unlike English and most 
Western languages, Chinese rarely links 
characters together. Therefore, the soft- 
ware can always process each character 
separately. The system also lists the 
most probable next character. This fea- 
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ture worked well for business letters. 

Lexicus plans to market WisdomPen 
first in Asia/Pacific Chinese-speaking 
countries. The package will include a dig- 
itizerandapen. 


William Zhao is with Hewlett-Packard in 
Chelmsford, Massachusetts. You can contact 
him on the Internet at William_Zhao@HP 
-Chelmsford-om1.om.hp.com. 
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nthe world of desktop com- 
puters, the buzzword has 
long been “more”—more 
graphics, more speed, more 
RAM. So it’s something of a surprise that 
U.S. Robotics has created such a likable 
PDA by giving people so much less. About 
the size of a stack of 3- by 5-inch index 
cards and weighing less than 6 ounces, 
the Palm Pilot does a great job keeping 
track of names, notes, numbers, and 
schedules. That’s it. 

More important, the Pilot solves the 
PDA-to-PC data-sharing problem that has 
limited the usefulness of other PDAs. It 
comes with a cradle that connects to your 
IBM-compatible PC’s serial port, plus 
Windows organizer software that repli- 
cates the PDA functions. You drop the 
Pilot into the cradle and press one but- 
ton to synchronize the two databases. 

Other PDAs offer more, but they 
weigh more, too. Apple’s Newton and 
Sony’s MagicLink have a PC Card slot, 
and Motorola’s Envoy sports wireless 
messaging. The Newton has handwrit- 
ing recognition, and the MagicLink has 
Telescript. All have bigger screens than 
the Pilot’s 160 by 160 pixels. But none of 
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The Handwriting 

on the Screen 

The Pilot uses Palm's Graffiti software to 
read letters you input with a stylus. Graf- 
fiti forces you to write letters its way. For 
instance, an A is written with two strokes 
and no crossbar like an upside-down V. The 
designers restricted the alphabet to save 
writing time and to increase the differences 
between letters. The system isn't foolproof, 
but it's a significant advance over the old 
technology. It takes some time to learn, but 
the speed is worth it. Humans are just eas- 
ier to train than computers. 
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This simple personal organizer proves that even 
with computers, less is more—ip it’s done right. By Peter Wayner 


PDA Packs Power in Your Pocket 
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Model 1000 (128K RAM, 


approximately 500 address- 
es), $299: 

anrere (=) 80101010 R (om 74 .@nd-\\V/)F 
$369 


U.S. Robotics 
mec\gam @xelanleleliiaven BINasi(ela 
Los Altos, CA 


(800) 881-7256 
(415) 949-9560 
fax: (415) 949-0147 
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When it's not in your pocket or your hand, 


the Pilot resides in a cradle connected to your PC. 


them can hide ina shirt pocket, and that’s 
still the most beguiling thing about the 
handy Palm Pilot. 

The Pilot’s software is well designed, 
with a spare and consistent interface. 
There are four major applications—for 
keeping a date book, recording notes, 
maintaining an address file, and keep- 
ing track of things to do—and you get to 
them instantly by pressing one of four 
tiny buttons on the bottom of the Pilot. 
Although the applications are simple, we 
couldn’t find any major limitations. The 
date book starts off labeling each day’s 
time slots from 8 a.m. to 6 p.m., a poten- 
tial problem for night owls, but you can 
modify this with the preferences menu. 

All four applications accept input 
through the Graffiti pen system or via a 
tiny on-screen keyboard you tap with the 
stylus. We think the ability to navigate 
with a stylus is a big innovation. Some 
people may still enjoy stroking keys, but 
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the simulation of paper and pencil made 
operation feel more natural to us. 

The processor is a Motorola M68328, 
a low-power member of the 68K family. 
Palm claims the battery life of the Pilot’s 
two AAA cells is 8 to 12 weeks. 

The Pilot’s basic goal is not to bundle 
your PC in your hand—it’s to automate 
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your pocket notebook. There may be 
more applications in the future, because 
Metrowerks plans to produce develop- 
ment tools for the system. For now, 
though, the Pilot is just an automatic 
black book. There’s not much to it, but 
that’s precisely the point. & 


Peter Wayner is a BYTE consulting editor who 
lives in Baltimore. You can reach him at 
pcw @access.digex.net. 
*** Good 
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Developing OpenDoc components gives you OLE interoperability por free: You 
can have your cake and eat it, too. By Emily A. Vander Veer 


OpenDoc Says OLE to Developers 


penDocisa software compo- 
nent technology (see “A Close- 
Up of OpenDoc,” March 1994 
BYTE). Any discussion of Open- 
Doc provokes comparisons with Micro- 
soft’s OLE technology, which was de- 
signed to facilitate the exchange of data 
between Windows applications. 

OpenDoc was designed to be open— 
not only in terms of platform indepen- 
dence, but also in its ability to interop- 
erate with other compound-document 
architectures, such as OLE. Because Open- 
Doc allows access to all the services that 
OLE provides as well as offering addi- 
tional functions, it presents a superset 
of OLE. 

An OpenDoc part can be contained 
in or linked to an OLE container, and an 
OpenDoc container can contain or be 
linked to an OLE server application. This 
interoperability applies on every plat- 
form where both technologies exist, 
including OS/2 and Windows. The Win- 
dows version of OpenDoc was not gen- 
erally available at this writing, and the 
design outlined here may change some- 
what before the code ships later this year. 

With both OS/2 and Windows, Open- 
Doc provides wrapper components that 
intercept and reroute method calls be- 
tween containers and their embedded 
components (see the figure “OpenDoc 
Parts as OLE Servers” above). Scripting 
is supported by mapping OLE Automa- 
tion to OpenDoc’s Open Scripting Archi- 
tecture implementation and providing 
extensions where direct mappings are in- 
appropriate. 

There are differences between the OS/2 
and Windows implementations of Open- 
Doc. The OS/2 code contains additional 
functions that manage the communi- 
cation between OpenDoc for Windows 
(Win-OS/2) and OS/2 and resolve plat- 
form differences. For example, interop- 
erability calls on the Win-OS/2 imple- 





mentation are replaced in OS/2 with Dis- 
tributed System Object Model (DSOM) 
calls to OpenDoc for OS/2. 


Registration and Run Time 


OLE objects embedded in an OpenDoc 
container don’t have to be explicitly reg- 
istered with the OpenDoc shell; devel- 


utility UIDGEN.EXE or by contacting 
Microsoft; a human-readable part name; 
and icon information. The API adds the 
parameter information to a file that Open- 
Doc then accesses to identify the DLL as- 
sociated with the part at run time. 
ODRegisterClass also creates a tempo- 
rary OLE registration file, which is merged 
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OLEWrapper lets an OLE container embed an OpenDoc part. 


opers need only register their objects with 
OLE as they would normally. When an 
OLE object is detected, OpenDoc is in- 
formed via the OLE object’s component 
wrapper (which is discussed in detail be- 
low). This wrapper queries the OLE reg- 
istry to obtain the OLE-server executable 
name corresponding to the appropriate 
OLE class ID. 

Although OpenDoc parts developers 
don’t need to write additional code to 
take advantage of OLE interoperability, 
they must register their OpenDoc parts 
with OLE. The registration process is 
managed by the ODRegisterClass API. 

Required parameters for ODRegister- 
Class include a valid class ID value, which 
can be obtained either by invoking the 


into the OLE registration database via 
REGEDIT.EXE. As a result, OLE is able to 
recognize new data types associated with 
the OpenDoc document shell. This some- 
what cumbersome process is likely to be 
streamlined prior to general availability 
of the OpenDoc for Windows implemen- 
tation in the third quarter of this year. 

Two wrapper components represent 
the bulk of the interoperability function. 
OLEPart enables OLE components to 
be embedded in OpenDoc documents, 
while OLEWrapper enables OpenDoc 
components to be embedded in any 
OLE container. 

OLEPart is used to wrap an OpenDoc 
container so that it behaves like an OLE 
container; that is, it appears to OLE as a 
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faces, suchas [Olel 
InPlaceUIWindow. OLE Control (OCX) 
interface support is also provided. 

OLEWrapper is used to wrap Open- 
Doc parts so they appear as OLE servers. 
This is done by mapping all the interfaces 
that a well-behaved OLE server must im- 
plement to equivalent functions in the 
OpenDoc environment. In the current im- 
plementation, the OpenDoc document 
shell is executed once for every OpenDoc 
part embedded in an OLE container. This 
approach might be modified before the 
code is made generally available; while it 
provides crash protection between com- 
ponents, the performance of this design 
is slower than implementing a reentrant 
document shell. 

OLEWrapper manages window cre- 
ation and storage, menu and tool-space 
merging, and event notification between 
OLE and OpenDoc. OLEWrapper also 
provides IDropTarget and IDragSource 
interfaces for drag-and-drop support. 


Interoperability Design Model 


Several additional areas define interop- 
erability between OLE and OpenDoc. 
These include data persistence, drag and 
drop, and linking. 

Components access persistent storage 
through their native services; that is, meth- 
od calls on storage objects are not inter- 
cepted by component wrappers. Thus, a 
container document defines a single per- 
sistent storage file, depending on wheth- 
er it’s an OpenDoc or OLE container. 
Within this single file reside all the con- 
tainer document’s embedded compo- 
nents, each in turn stored in the storage- 
file type appropriate for that component. 

For example, when an OLE server is 
saved as part of an OpenDoc container, 
the embedded OLE objects are saved as 
DocFiles, which are then included in 
their entirety in the OpenDoc contain- 
er’s persistent Bento document file. Like- 
wise, an OpenDoc part typically saves its 
content in a storage unit in a Bento file. 
Embedded in an OLE container, the Open- 









<info on the www.> 


Apple—www.opendoc. 
apple.com _ 
Cl Labs—www.cilabs.org/ 
IBM-www. 
software.ipbm.com/ 
— clubopendoc/index.html _ 
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rag-and-drop interoperability per 

mits OLE objects to be dragged and 
dropped into OpenDoc containers and 
vice versa. Drag and drop for OLE- 
wrapped OpenDoc objects maps the 
XMPDragDrop class in OpenDoc to the 
IDropSource object in Windows. 

OLE and OpenDoc components can 
be linked together, with both sets able to 
act as target and source. To implement 


OpenDoc componentis substantially less 
than the number required to develop a 
similar OLE component. As OpenDoc 
tools emerge, developers should find it 
even easier to develop cross-platform 
OpenDoc components. 

Basically, OpenDoc developers get 
something for nothing—well, almost 
nothing. Running nonnative software 





OLEPart lets an OpenDoc part embed an OLE server. 


this, all link specifications in OpenDoc 
are managed by composite OLE moni- 
kers. This ensures unique monikers for 
each document as well as each contained 
component within a document. 


Good-Bye, OLE? 


Code an OpenDoc part in OS/2 or Win- 
dows or on the Mac, and you have an 
OpenDoc part and an OLE component 
with no extra development effort or cost. 
So, if OpenDoc interoperates with OLE, 
why switch from OLE to OpenDoc? 

The answer is twofold. First, Open- 
Doc/OLE interoperability is available 
only on those platforms where both Open- 
Doc and OLE exist. There are more plat- 
forms slated to support OpenDoc alone 
in the near future than there are plat- 
forms slated to support both technolo- 
gies. Developers who write software for 
OpenDoc will be able to take advantage 
of all supported platforms. 

Second, the learning curve for devel- 
opers must be considered. Since both ar- 
chitectures interoperate, developers may 


under an abstraction layer, such as OLE- 
Part/OLEWrapper, always exacts some 
degree of performance penalty. 

As with any new technology, leading- 
edge developers will have a steeper learn- 
ing curve than those who enter the mar- 
ket-adoption phase after tools such as 
visual compilers and builders, wizards, 
and cross-platform tools become avail- 
able. That’s a price some developers are 
already paying to be among the first to 
exploit the power of OpenDoc in their 
commercial offerings. 
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“Wo DO YOU TRUST WITH THE TRANSMISSION 


in your Teutonic sports coupe? 
An expert. mechanic or Ed from the corner Gulf station. 
| Your gall bladder? 
2 surgeon or some guy fresh from medical school. 
Hmm, Tough choice. 


Now imagine you rea 1 business trying to cope in today’s 

“ever-so-wired” world. Sure, you know the problems and 

Opportunities. But which IT products offer the best 
— tees to you. 


Once again, an ‘expert is Tallad for. 


cS you get him in your ha (he works for you, after 
all) and say, “Hey, this convergence of computing and 
communications thing is driving me nuts. You’re the 
_ technology expert, find me some answers.” 


And he comes back a month or so later with all the : | 
oy solutions and products. And you say, “How did 
you do that so fast?” 


And le Exner . BY ib 





And you wonder how much he knows about transmissions. 
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global coverage and technical insights that illuminate Information Technology from problem through solution. That 
makes us something of an authority on the subject. And you something of a genius when you advertise in BYTE. For 
more information, call John Griffin, VP of Sales at 603.924.2663. Or contact us at http://www.byte.com 
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Life in the Fast LANE 


any companies are beginning 
to migrate their traditional 
router-based networks to 
ones based on switching. Last 
year, revenues for switching products 
of all types grew by about 250 percent, 
according to the market-research firm In- 
ternational Data Corp. (IDC). 

The driving force behind this shift is 
the need for more desktop bandwidth 
to support multimedia and other band- 
width-intensive applications. Switching 
offers an attractive way of delivering this 
bandwidth, for several reasons. The trick 
is to achieve this benefit while preserv- 
ing some of the key features of routing. 

One aspect that makes switching at- 
tractive is that it saves money because 
you retain your desktop investment. You 
can still use the same Ethernet or Token 
Ring adapter cards that have been sitting 
in your desktop systems all the while. You 
simply swap out your existing hubs and 
install switched hubs. 

Asecond advantage to adding switch- 
ing technology to a network is that every- 
one gets more bandwidth. Rather than 
all users on the same LAN segment shar- 
ing 4, 10, or 16 Mbps (depending on the 
type of LAN that they are connected to), 
each user can get up to the full segment 
of bandwidth dedicated to their con- 
nection. 

Additionally, backbones that employ 
switching technology are easier to man- 
age. That’s because switches typically 
replace routers in such environments. 
And switches, which are essentially mul- 
tiport bridges, are much easier to man- 
age than routers. 

But since switches are essentially 
multiport bridges, they do not typically 
perform routing at the network layer— 
something you might want to take ad- 
vantage of. For example, you might want 
to contain traffic from applications run- 
ning over chatty protocols to specific seg- 





ments of a network. Or you might want 
to route between subnetworks. 


ATM Steps Up 


One way of deploying switching in an 
organization that seems to be taking hold 
is to use Ethernet or Token Ring switch- 
ing in the workgroup and asynchronous 
transfer mode (ATM) switching in the 
backbone. This lets an organization re- 


tain its desktop environment and offers 
a switched, high-speed backbone. 

The drawback of using this combi- 
nation is that truly taking advantage of 
ATM in such a situation requires some 
work. There are basically two issues to 
deal with: One has to do with the way 
packets are routed, and the other deals 
with gaining access to ATM services. 

One approach to carrying LAN traffic 
over ATM is LAN emulation (LANE). With 
LANE, LAN packets are converted to ATM 
cells so they can pass over the backbone. 
LANE is pretty much the simplest way 
to merge LAN and ATM networks. The 
downside to LANE is that it requires rout- 
ers to handle traffic that must pass be- 
tween different subnetworks. 


New ways to carry LAN trapfpic over AIM 


se Serenity 


solidify. By Salvatore Salamone 


Often companies use switches and 
routers together, and the routers confine 
the traffic to portions of the network and 
let only the appropriate traffic pass to 
other subnetworks. A more interesting 
approach is to include the routing func- 
tions with the switch. A number of switch 
vendors’ products allow you to sort and 
filter based on network-layer informa- 
tion within each packet. However, one 





limitation to such an approach is that you 
cannot take advantage of ATM’s quality 
of service (QoS) feature. 


Quality Is Job One 


In a pure ATM network, QoS lets an ad- 
ministrator associate a QoS level with dif- 
ferent types of traffic. The idea behind 
QoS is that you can give some types of 
traffic priority over other types. 

For example, suppose you have a net- 
work that supports videoconferencing 
and large file transfers for an engineer- 
ing group using CAD/CAM and also car- 
ries transaction-processing-based traffic 
from telemarketers taking phone orders 
from customers. If there are no priority 
levels, the engineers might clog the net- 
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delays produce noticeable jumps from 
frame to frame. And customers placing 
orders over the phone won’t be happy 
if it takes the telemarketing folks a long 
time to confirm that each item is in stock. 
With QoS, a manager can set the levels 
so that the transaction-processing traffic 
gets the highest priority, the videocon- 
ferencing traffic the next-highest prior- 
ity, and file transfer the lowest priority. 

There are several ways to give tradi- 
tional LAN applications access to ATM 
QoS features. But no one way is right for 
everyone. The most direct way is to write 
ATM APIs that directly link an application 
to ATMservices. The main problem with 
ATM APIsis that they are proprietary and 
are often tied to the OS under which the 
application is running. 

Ipsilon Networks, a start-up in Palo 
Alto, California, has come up with an 
interesting solution to the problem of get- 
ting LAN traffic over ATM and tapping 
ATM’sstrengths. The company has devel- 
oped a routing protocol that delivers 
the features of traditional routing while 
leveraging ATM speeds. 

Ipsilon sells a switch that runs the pro- 
tocol. But other vendors will license the 
protocol from the company. Already, Ip- 
silon and Digital Equipment have an- 
nounced a strategic technical alliance 
where Ipsilon’s technology will be imple- 
mented on Digital’s GIGAswitch/ATM 
switch and LAN switches. 

Ipsilon’s approach is to put an IP stack 
on an ATM switch. The company’s soft- 
ware uses an intelligent classification 
scheme whereby the switch dynamical- 
ly determines when to switch and when 
to route. The determination is based on 
the nature of the traffic. 

Traffic entering the switch is checked 
by an IP switch controller, the intelli- 
gent routing software. The IP switch con- 
troller performs what Ipsilon calls flow 
classification. The flow is defined as a 
sequence of like IP packets that are sent 
from one node to one destination address. 

When longer-lasting flows, suchas file 
transfers, multimedia traffic, and video 
streams, are noticed, the switch shifts into 


Digital Equipment 
Corp. . 





Ipsilon Technologies 
Palo Alto, CA — : 


Maynard, MA (415) 846-4600 
(800) 344-4825 www.ipsilon.com 
www.digital.com 
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to transfer the data between nodes. “The 
‘flow-labeled IP’ approach gives you a 
blazingly fast router/switch combo,” says 
analyst Ron Jeffries of Jeffries Research. 
The Ipsilon architecture lets IP switch- 
es forward packets at speeds up to 5.3 mil- 
lion packets per second, according to the 
company. Short-lived traffic is moved 
using traditional store-and-forward tech- 
niques, where decisions are made using 
software. Basically, it’s much slower to 
move data this way than by using cut- 
through, hardware-based switching. 
The main disadvantage to Ipsilon’s 


approach is that it’s proprietary. But 
many industry analysts don’t think this 
will deter users from taking advantage 
of the technology. “This is exactly what 
users are looking for,” comments Fred 
McClimans, principal at Decisys, a con- 
sultancy based in Sterling, Virginia. 

A secondary disadvantage to Ipsilon’s 
approach is that the backbone must be 
IP-only. However, this is not a problem 
for many users. For example, 85 percent 
of Digital’s installed customer base has 
pure IP backbones, according to William 
Maro, the company’s vice president of 
network product engineering. 


More Than One 


For networks that have multiple proto- 
cols, there are other solutions. The ATM 
Forum has developed a specification 
called Multi-Protocol over ATM (MPOA), 
a routing protocol for ATM networks. 
MPOA defines IP and IPX routing for 
ATM switches. Switches that run the 
protocol do not require separate routers 























media access control (MAC) layer (OSI 
layer 2) how legacy LAN protocols tra- 
verse ATM networks. MPOA adds layer 
3 support and support for ATM’s QoS. 
The specification, expected to be com- 
pleted later this year, has three compo- 
nents. First, there’s edge devices that are 
LAN switches with ATM interfaces; they 
have software that processes packets at 
layer 3 but forwards packets at layer 2. 
Next, route servers run traditional 
routing protocols, such as RIP (Routing 
Information Protocol) or OSPF (open 
shortest path first), and calculate routing 





paths. The route servers and edge devices 
split the functions of a traditional router. 

The last component of MPOA is the 
Internet Address Summarization Groups, 
which are ranges of network-layer ad- 
dress groups. Here’s how MPOA works: 
An edge device checks incoming packets. 
If a device receives a packet with a des- 
tination address that the edge device al- 
ready knows, the packet is forwarded 
directly to the appropriate edge device. 
But if the edge device doesn’t know the 
destination address, it must be looked up 
and the most appropriate route calculat- 
ed before the packet is passed on. 

ATM might eventually work its way all 
the way down to the desktop. But until 
it does, users must compromise with 
solutions such as MPOA or Ipsilon’s when 
it comes to efficiently moving LAN traf- 
fic over ATM backbones. 


Salvatore Salamone is an editor at LAN Times. 
You can contact him by sending e-mail to 
salvatore_salamone@wcmh.com. 
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MX is the most significant 
revision of the x86 architec- 
ture since Intel introduced the 
32-bit 386 chip in 1985. Pro- 
grammers get eight new registers and 57 
new instructions that are optimized for 
multimedia tasks. Users will get better 
performance with video, graphics, ani- 
mation, and sound. Yet the new MMX- 
enabled CPUs will be compatible with 
existing x86 software and should cost 
about the same as regular x86 processors 
without MMxX technology. 

Intel says it will ship the first MMX Pen- 
tium (code-named the P55C) in the fourth 
quarter. Next year, Intel plans to inte- 
grate MMX into all its new x86 chips, 
including the sixth-generation Pentium 
Pro. By 1998, MMX will probably be as 
integral to the x86 architecture as the 
extended 32-bit instructions that Intel 
added to the 386 more than a decade ago. 

Other x86 vendors are adopting MMX, 
too. Thanks to a recent cross-licensing 
agreement, future x86 processors from 
Advanced Micro Devices and AMD’s 
subsidiary, NexGen, should be compat- 
ible with Intel’s P55C. Cyrix, another x86 
vendor, has not yet licensed MMX. How- 
ever, Cyrix maintains that its future CPUs 
will be fully compatible with MMX, 
either by licensing or reverse-engineer- 
ing the Intel technology. 

Numerous software companies have 
announced support for MMX in upcom- 
ing versions of their products. These 
include key development tools such as 
Microsoft Visual C++, Watcom C+4, 
Macromedia Director, and Criterion 
RenderWare. Microsoft says it will sup- 
port MMX in its new Direct3D and 
ActiveMovie APIs. 


Inside MMX 


Adding new instructions to a micro- 
processor is easy: Define the new opcodes 
and add the necessary logic. But adding 























Intel’s new MMX instructions bring paster multimedia 
processing to x86-compatible CPUs. ByTom R. Halphill 


x86 Enters the Multimedia Era 


new instructions without disrupting 
software compatibility is another matter. 
It’s a particular challenge with the x86 
because backward compatibility isn’t just 
advisable; it’s mandatory. 


exponent. MMxX< instructions use those 
80-bit registers as a random-access file 
(not a push-pull stack) of eight 64-bit reg- 
isters. In other words, MMxX instructions 
use only the 64-bit mantissa portion of an 





Complex multimedia processing can be done without 


code branches by using MMX instructions. 


Intel mapped the eight new MMxX reg- 
isters into the existing stack of floating- 
point (FP) registers. There are eight gen- 
eral-purpose FP registers in an x86 FPU, 
and each one is 80 bits wide. FP values use 
64 bits for the mantissa and 16 bits for the 


FP register to store MMX operands. 
This trick gives programmers the vir- 
tual equivalent of eight new registers 
without radically altering the standard 
x86 architecture. OS vendors don’t have 
to modify their code to save the state of 
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But there’s a catch. Programmers can 
use MMX and FP instructions in the same 
program, but they’d better not mix them 
because both kinds of instructions need 
the same registers. When a program fin- 
ishes a sequence of MMX instructions, it 
must clear the registers with a new 
instruction (EMMS: Empty MM<x state) 
to make way for subsequent FP instruc- 
tions. FP instructions do likewise when 
they pop values off the FP stack and set 
the registers’ tag bits. If a program mix- 
es FP and MMxX instructions, it will pay a 
performance penalty for these register- 
level “context switches.” 

Generally, though, it shouldn’t be a 
problem. Developers of multimedia 
should segregate MMX instructions in a 
subroutine or library that’s called only 
after probing the chip’s CPU_ID to veri- 
fy that it supports MMx. It makes sense 
to group MMxX instructions into tight 
routines, anyway, because multimedia 
processing typically involves repetitive 
operations on long sequences of data. 


Packed Operands 


Even though MMx instructions use FP 
registers, they’re all integer-type instruc- 
tions. Their 64-bit operands may contain 
eight packed bytes, four packed 16-bit 
words, two packed 32-bit doublewords, 
or a single 64-bit quadword. 

Potentially, an MMX instruction could 
manipulate an 80-bit packed operand if 
it used a whole FP register. But Intel lim- 
ited the operands to 64 bits because they 
match the Pentium’s 64-bit I/O bus and 
internal data paths. Also, 80 isn’t an even 
power of 2 in binary, so it’s more trou- 
blesome to handle. 

As it is, the 64-bit operands are plenty 
long enough for typical multimedia jobs. 
Suppose a program is manipulating 
graphics in 8-bit color, which is often the 
case in games. An MMX instruction can 
pack eight pixels into a single operand 
and process them all at once. An ordinary 
x86 CPU can shuffle only one pixel at a 
time. Audio and communications pro- 
grams often use 16-bit data types, so asin- 
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pattern of performing a single opera- 
tion on a series of integer values. This 
technique is called single instruction, 
multiple data (SIMD), and it lends itself 
to the algorithms and data types fre- 
quently found in multimedia software. 
Examples include MPEG compression, 


wavelet compression, motion compen- 
sation, motion estimation, color space 
conversion, texture mapping, 2-D filter- 
ing, matrix multiplication, fast Fourier 
transforms, discrete cosine transforms, 
and phoneme matching. 

Something else these processes have in 
common isa lot of potential parallelism. 
It’s no coincidence that MMX instruc- 
tions are integer operations; they’re 
designed to exploit these characteristics. 
Like most other integer operations in a 
modern x86, the majority of MMX 
instructions can execute ina single cycle. 
MMxX multiplication instructions require 
three cycles to execute, but the CPU can 
issue a new one every cycle. 

Therefore, a superscalar CPU like the 
Pentium can execute multiple streams 
of MMxX instructions in its parallel inte- 
ger pipelines. An out-of-order CPU like 
the Pentium Pro can rearrange MMX 
instructions for maximum efficiency. The 
CPU doesn’t need a special multimedia 








One thing you won’t find in the MMX 
instruction set is branch instructions. 
Branches would disrupt the instruction 
flow, and mispredicted branches would 
stall the pipelines—a particular hazard 
in the superpipelined Pentium Pro. 
Instead, there are new conditional-select 





instructions that perform logical opera- 
tions on multiple operands. By using 
masks and bitwise comparisons, these 
instructions can achieve the same results 
as branches without the delays. 

On balance, it appears that Intel has 
achieved its goal of updating the x86 to 
meet the demands of modern software 
without jeopardizing compatibility. Intel 
could have squeezed out more perfor- 
mance by making more radical 
changes—for example, by adding new 
MMxX-specific registers instead of alias- 
ing the FP stack—but such changes would 
slow down the adoption of MMX. The 
last time Intel extensively revised the x86 
architecture was 11 years ago, and most 
PC users are only now making the tran- 
sition to 32-bit software. Intel wants 
MMx to catch on alittle faster. Bi 


Tom R. Halfhill is a BYTE senior editor based 


in San Mateo, California. You can reach him 
at thalfhill@bix.com. 
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A network diagnostics program por tracking down 


token-ring faults. By Barry Nance 


Diagnosing Token-Ring Ailments 


oken-ring cards are asociable 
lot: They say “hello” to each 
other many times during a 
day. They’re health-con- 
scious, too. If one card complains it’s not 
feeling well, the other cards call for help. 
In comparison, Ethernet LANs fall silent 
when trouble strikes. 

This article explains how to write soft- 
ware that listens for these cries for help 
on a token-ring network. The software 
will intercept, interpret, and display 
error-report packets so you can identify 
failing network components. 





MAC-Layer Frames 


Two basic types of frames circulate on a 
token-ring LAN. The first type carries 
information froma PC to a file server, or 
sometimes from one PC to another. These 
frames comprise the vast majority of LAN 
traffic. 

The other type of frame on a token- 
ring LAN exists solely to help the network 
manage itself. Token-ring cards send and 
receive such frames—called MAC-layer 
(media access control) frames—with- 
out prompting from the network OS 
(NOS). 

An active (i.e., inserted on the ring) 
token-ring adapter sends and receives 
MAC-layer frames entirely from within 
itself, without regard for the type of com- 
puter, OS, or NOS. The adapters com- 
municate with each other every few sec- 
onds, interspersing their MAC-layer 
frames with the ordinary (NOS) “work- 
to-do” frames. The MAC-layer frames 
allow the adapters to tell each other 
who’s in charge, who’s present, who’s 
merely coughing, and who’s terminally 
ill. MAC-layer frames even let the 
adapters keep track of which adapters are 
ring neighbors. 

Two token-ring devices are neighbors 
if they have adjacent connections at the 
multistation access unit (MAU). How- 


ever, ifsome devices aren’t presently ring 
members, their MAU ports don’t count. 
You might, therefore, have two token- 
ring neighbors whose MAU ports aren’t 
next to each other. 

When a device transmits an error noti- 
fication, the error is often the result of a 
garbled or missing transmission from the 
device’s upstream neighbor, known as 
the nearest active upstream neighbor 
(NAUN). To fix blame for the error, you 
need to know the NAUN of the device sig- 
naling the error. 

MAC-layer frames contain the fields 
that are shown in the figure “A Token- 
Ring Packet.” The destination address 
and source address fields are 6 bytes on 
most networks. The data field varies in 
size from packet to packet and has a max- 
imum length of approximately 4 KB on 
4-Mbps LANs and approximately 17 KB 
on 16-Mbps LANs. 

A frame that isn’t a MAC-layer frame 
carries data in the data field (usually a file 
service packet, or perhaps an account ID 
and password during a log-in attempt). 
A MAC-layer frame, on the other hand, 
carries ring management information in 
the data field. 

The 1-byte frame control field contains 
two subfields, Frame Type (the first 2 bits) 
and MAC Control ID (the remaining 6 
bits). The 2 Frame Type bits have a value 
of 00 for MAC-layer frames and 01 for 
other frames (11 and 10 are reserved). 
The 6 MAC Control ID bits provide a gen- 
eral identification of the type of ring man- 
agement frame. 


Normal Frame Activity 


About every 6 seconds, the network 
adapter that’s designated the active mon- 
itor (which can be any adapter on the net- 
work but usually winds up being the 
adapter in the PC that’s been powered on 
the longest) transmits an active monitor 
present frame, which is addressed to all 


other network adapters. The other net- 
work adapters chime in by transmitting 
standby monitor present frames, which 
indicate these adapters’ ability to take 
over the role of active monitor if it be- 
comes necessary. 

If the adapters don’t receive an active 
monitor present frame within several sec- 
onds, they broadcast claim token frames. 
They then negotiate with one another 
to decide which adapter will become 
the new active monitor. 

A healthy token-ring LAN that’s ina 
steady state—no one joining or leaving 





A token-ring packet's frame 
data field is variable-length, 
ranging up to 17 KB. 


the ring—exhibits simple MAC-layer 
activity. When a token-ring-connected 
device joins or leaves the ring, the join- 
ing or leaving causes a brief electrical dis- 
ruption of the ring. This disruption 
occurs as a relay inside the MAU closes or 
opens. The downstream device senses the 
disruption and transmits a soft-error- 
report (error-notification) frame. 
Typically, the downstream device cat- 
egorizes the error as a burst error, line 
error, or token error. When a down- 
stream device causes one of these errors 
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Programming 





















































as the membership of the ring changes 
over time. 


Abnormal Frames 


A downstream device also uses the soft- 
error-report frame to notify other ring 
stations that a receiver-congestion error, 
an internal error, a lost-frame error, a 
frame-copied error, a frequency error, or 
an access control (A/C) error has oc- 
curred. Receiver-congestion errors may 
be a symptom of a failing network 
adapter or possibly a network adapter 
that simply can’t keep up with the traf- 
fic flow. Receiver congestion happens 
when atoken-ring adapter’s input buffers 
are full and the adapter cannot accept 
an incoming frame. 

An adapter that reports an internal 
error is trying to tell you that it may 
soon fail. An adapter notes a lost-frame 
error when the adapter fails to receive 
one of its own frames. A frame-copied 
error happens when an adapter recog- 
nizes a frame addressed to itself that 
another device has already recognized. 
Frequency errors usually signify serious 
cabling problems. Finally, an adapter 
reports an A/C error when the adapter 
receives a standby monitor present frame 
without first receiving an active monitor 
present frame. 

Beacon frames are a dreaded occur- 
rence on a token-ring LAN. An adapter 
transmits beacon frames (it is said to be 
beaconing) to downstream devices when 
that adapter detects silence (no token or 
data frame) from its upstream neighbor. 
Hopefully, the adapter that’s upstream 
of the beaconing adapter will receive 
the beacon alert. If the beaconing condi- 
tion is the result of amomentary adapter 
fault, the adapter sensing the problem 
will eventually hear a signal from its 
upstream neighbor, and the ring will 
resume normal operation. 

During the beaconing condition, the 
two adapters associated with the fault— 
the one beaconing and its upstream 
neighbor—remove themselves from the 
ring and attempt to reattach. If the con- 
dition is the result of a cable break, one 
or perhaps both of the adapters will fail 
to reattach, and the rest of the ring re- 
sumes normal operation. The result is 
usually a workstation or two dropping 
from the ring, and the other people on 
the LAN resume their normal work. 
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a momentary pause in network access. 
(Of course, if a file server is involved in 
the fault and drops from the ring, every- 
one on the LAN may be affected.) 


Using the Program 


The token-ring monitoring program 
intercepts MAC-layer frames, decodes 
them, and displays the result. The top of 
the screen identifies the active monitor, 
shows the number of standby monitors, 
counts the number of MAC-layer frames 
that have been received, and lists the 
token-ring nodes that have reported 


panies the software. 

When the diagnostic program shows 
errors on the ring, you should note the 
node address or log-on name of the node 
reporting the error and of the NAUN. 
These pieces of information, along with 
the error message and the information in 
this article, should help you locate the 
problem. 

The program clears the statistical error 
counts for a node that hasn’t reported a 
problem in over 10 minutes. This means 
you'll see entries disappear from the 
screen as time passes and the network 





Token-ring diagnostic software intercepts, interprets, 


and displays error-report packets. 


errors. The bottom half of the screen dis- 
plays MAC-layer frames as events, one by 
one. The program writes a log file of 
events and error statistics, appending to 
the file each time a token-ring device 
reports an error. The program updates 
the top half (the node list) of the screen 
every 6 seconds but shows events in the 
bottom half of the screen as they occur. 

The PC on which you run the diag- 
nostic software must use the IBM LAN 
Support Program (DXMAOMOD.SYS and 
DXMCOMOD.SYS device drivers) or an 
equivalent. When the program begins to 
run, it looks for a file named USER.LST 
and, if the file is present, loads worksta- 
tion node addresses and log-on names 
into memory. 

You can create a USER.LST file for your 
LAN, if your NOS is NetWare, simply by 
running the USERLIST NetWare utility. 
Use the /a command-line parameter to 
cause USERLIST to show node addresses 
in the utility’s output and redirect the 


operates normally. However, the log 
file TOKENRNG.LOG will contain all the 
events and statistical error counts when 
you stop the program. 


Ring Out 

I hope you find the software useful and, 
if you’re a programmer, interesting and 
informative. Frankly, however, I hope the 
program displays absolutely nothing but 
an odometer count of incoming frames 
on your computer screen. Token-ring 
errors can be exciting, but it’s not the sort 
of excitement I’d wish on anyone. (The 
token-ring analyzer program is available 
on the BYTE Site at www.byte. com.) & 


Barry Nance is a BYTE consulting editor and 
has been a programmer for 25 years. He is the 
author of Using OS/2 Warp (Que, 1994), 
Introduction to Networking (Que, 1994), and 
Client/Server LAN Programming (Que, 
1994). You can reach him on the Internet at 
barryn@bix.com. 
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Use our automated fax back system or speak 
seronee with a Micrografx representative: 


1-800-519-8527 MICROGRAFX 





ABC FLOWCHARTER: G.O 
e Simple to sophisticated business diagramming 
e Over 2,000 diagramming symbols for increased versatility 
¢ Intelligent line routing and automatic line crossovers 

for better readability 


MICROGRAFX DESIGNER’ 6.O 
e Precision drawing for illustration and graphics design 
e Over 32,000 layers for unlimited graphics flexibility 
e EPS output for better color separations 


PICTURE PUBLISHER? 6.0 
e Fast and powerful photo retouching and image editing 
e Infinite Undo™ for unparalleled creative freedom 
¢ Object Layers™ for increased productivity 


ALSO INCLUDED: 
e Instant 3D™ to easily enhance text and graphics 
e ABC Media Manager™ for “drag and drop” 
control of all graphics, such as clipart and logos 
¢ 30,000 pieces of clipart, images and fonts 


In Canada, call 1-800-360-8464. *Canadian E.R.P. $199.95 ©1996 Micrografx, Inc. Alll rights reserved. All product names are trademarks of their respective companies. 
Dr, Albert Einstein licensed by the Hebrew University. Represented by The Roger Richman Agency, Inc., Beverly Hills, CA. 
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GROUPWAR 
STRATEGIES 


Six key technologies will tell you if you need 
Notes or the Web or Notes and the Web. 
By Bill Roberts 





otes versus the Web looks like something out of 
Mortal Kombat: intractable forces, fantastic weap- 
ons, a scorched-earth battle. Even if you’re not in 
| the thick of the fight, it’s easy to get drawn into 
the conflict. On one side are Notes backers, who 
promise fully formed groupware in one neat package. On the 
other side are intranet proponents, who offer inexpensive Web- 
based intranets from multiple vendors for document sharing, 
conferencing, and other collaborative tasks. 

Both sides claim victory will be theirs. But look beyond all the 
saber-rattling and consider the six essentials of successful group- 
ware: standards, security, replication, applications development 
tools, object storehouses, and messaging models. How do Web- 
based technologies stack up against Notes? 

The answer today is that intranet pioneers currently lag be- 
hind in most of these areas, but that may not be the case for long. 
For example, Netscape is rolling out SuiteSpot, a collection of 
five cross-platform servers and a development environment for 
intranets. There’s also Digital Equipment’s Workgroup Web 
Forum (recently renamed AltaVista Forum), the first of a set of 
open-standards groupware products. And Allaire is shipping 
development tools designed to build Web-based collaboration 
applets. 

Other established vendors are integrating their products with 
the Web; examples include Lotus, Novell (with Group Wise), 
and ICL (with Team Ware). And, of course, there’s the little mat- 
ter of Microsoft Exchange (see the text box “Microsoft Exchange 
Server Needs Work: Yours” on page 70). 

Within a year or so, expect a dozen groupware platforms, 
many niche applications, and maybe hundreds of applets for 
intranets. To decide where you should pledge your allegiance, 
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Notes client 


Notes server 


and databases 
¢ Replication 
¢ Threaded discussions 
e E-mail service 





you should examine the six essential groupware technology 
areas one by one. 


The Standards Dance 


One appeal of open-standards intranets is freedom of choice. 
Here’s the dream: Choose applications from your groupware 
shopping list, buy the products that best suit your needs, slap 





Two Views of Groupware 





them onto intranet servers, and—presto!—you have a seamlessly 
integrated groupware platform. But don’t expect this dream to 
come true anytime soon. 

Although the scattered pieces of Web-based groupware are be- 
ginning to appear, we’re a long way from widely adopted stan- 
dards that allow a mix-and-match system that works. Notes, the 
Swiss Army knife of groupware, already does just that. 





| ~ Web-browse 
oo ~ Client, 
Proxy server —_s_ 
e Web replication __ 
e Site-access control 
Catalog server 
e Yahoo-style 
directory services 
News server 
e¢ Usenet-compatible 
collaboration 
Mail server 
e Messaging 
Enterprise server 
e HTML publishing 
and management 





Advantages Disadvantages 
e Not proprietary ° Largely untested for 
* Wide choice of products. esc: 
andvendors ¢ Standards in flux © 
¢ Easier administration — ¢ Primitive applications 
development tools 
© Many products still in beta _ 


Yes, it’s proprietary. No, the source code is not in the public 
domain; you must license the software to get at the APIs to the 
platform. But Notes 7s interoperable: It’s available on Windows, 
OS/2, the Mac OS, and Unix. It supports SPX, NetBIOS, Apple- 
Talk, and Banyan Vines. Release 4 supports Internet protocols, 
including TCP/IP, SMTP, HTTP, and Hypertext Markup Language 

HTML). Furthermore, Notes has an existing base of 3 million 
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seats and 13,000 business partners that de- 
velop add-on products for the platform. 

Imagine the chuckle that Notes folks 
must get out of watching Microsoft, Net- 
scape, and Sun Microsystems slug it out 
to establish tool, API, and server standards. 
Here are just some of the protocols and 
standards that are not yet fully adopted: 
Secure Sockets Layer (SSL), Secure HTTP, 
HT TP-Next Generation (HTTP-NG, which 
includes caching, preemptive caching, and 
open sessions between browser and serv- 
er), HTML 2.0 and 3.0, Netscape’s Frames 
extension, and JavaScript. So far there has 
been little effort to set up standards for 
conferencing. 

Developers and users will eventually 
sort out these issues. Yet even as that hap- 
pens, Microsoft and Lotus are hoping to 
cash in on intranets by doing everything 
they can to adopt and support open stan- 
dards without compromising their crown 
jewels. After integrating with the Web, 
Notes (currently) and Microsoft Exchange 
(soon) will make a strong run at dominat- 
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ing the intranet market. Throw in Net- 
scape, and it’s a three-horse race. 


Balance of Security 


To guard against misuse—accidental or 
premeditated—a groupware platform 
needs security that’s rigorous enough to 
protect sensitive information yet flexible 
enough to let users assign access levels to 
documents. In a proprietary system, devel- 
opers can adopt any security standard they 
want and invoke it throughout the prod- 
uct. That’s what Notes developers did 
when they used Rivest-Shamir-Adleman 
(RSA) public-key encryption to build four 
levels of security: authentication, access 
control, field-level encryption, and digi- 
tal signatures. 

Notes’ bidirectional authentication 
makes clients and servers identify them- 
selves before they converse. Notes pro- 
vides access control to servers, databases, 
documents, and document fields through 
a list of authorized users managed by 
whoever owns the resource. Field-level 








encryption lets you protect portions of a 
document. Notes even scrambles infor- 
mation so it can’t be understood if an un- 
authorized person accesses it. Finally, dig- 
ital signatures verify that the indicated 
sender actually sent the information the 
recipient receives. 

Intranets, however, remain security- 
challenged. Buggy software and Common 
Gateway Interface (CGI) scripts, which 
abound on the Web, provide many secu- 
rity holes. A good firewall can protect an 
intranet from an outside invasion, but 
risks within the firewall include confi- 
dential documents that fall into unautho- 
rized hands and private information that’s 
intercepted on its way to the server. 

Netscape has proposed the SSL proto- 
col asa standard. SSL isn’t universally sup- 
ported, but it’s gaining popularity at the 
server level. SSL secures the communica- 
tions channel between client and server, 
in a layer above TCP/IP and below HTTP 
and other application protocols. The pro- 
tocol offers bidirectional authentication, 


message encryption, and message integrity. 

SSL provides for optional client authen- 
tication. To achieve that, client certifi- 
cates—also called digital IDs or digital cer- 
tificates—must come from a certifying 
authority, such as VeriSign. The Netscape 
Proxy Server enhances security in three 
ways: with content filtering; by limiting 
access to documents, directories, or sites 
specified by uniform resource locator 
(URL) wild-card expressions; and through 
reverse proxying, representing a Web serv- 
er to the public while the server remains 
behind the firewall. 

Other proposed security protocols in- 
clude Secure HTTP (SHTTP) from Com- 
merceNet, a coalition of businesses de- 
veloping commercial Internet projects. 
SHTTP isa high-level protocol that works 
only with the HTTP protocol but is po- 
tentially more extensible than SSL. At the 
present time, SHTTP protects the Open 
Market Marketplace Server, while Secure 
HTTP Mosaic, from Enterprise Integra- 
tion Technologies, guards the client side. 
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SHTTP and SSL complement each other. 

Since these are only proposed standards, 
many developers are watching and wait- 
ing. “We’re not currently using SSL. There 
isso much churn in the industry as to who 
will win,” says Dave Griffin, a Digital team 
leader who is working on the company’s 
Web-based groupware products. “We de- 
cided to stick with the least complicated, 
basic password security,” he adds. 


Replication Proliferation 


Workgroups often include permanent or 
temporary employees located in scattered 
offices. Groupware must allow all team 
members to share information, despite the 
time or their location. It’s vital for the plat- 
form to keep information synchronized 
and consistent across all sites. 

Notes lets you keep multiple copies of 
single documents or databases, called rep- 
licas, on more than one server or desktop. 
By exchanging modifications among serv- 
ers and clients, Notes makes all replicas 
identical over time. 
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Here’s how it works. Notes assigns each 
database and each document a unique ID 
number. These 128-byte numbers include 
items such as time, location, and date. Ifa 
change occurs in a document, the “$Last- 
Update” field changes to “Now.” When 
server A and server B replicate, they com- 
pare their lists of ID numbers and ask, 
“When was the last time we replicated this 
number together?” They then ask each 
other for the list of all documents that have 
changed or have been added since the last 
replication. Then they exchange docu- 
ments and update the databases. 

Notes 4 offers a field-level replication 
feature, so only those fields that have 
changed or have been added replicate. 
Notes administrators usually set up auto- 
matic replication between servers. Repli- 
cation between workstations usually takes 
place when a user tells the desktop to repli- 
cate with a server. Once a new application 
is ona Notes server, it replicates to any 
client or server that has appropriate ac- 
cess. Any changes to a program are auto- 
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matically replicated to clients and servers. 

This is thorough, but not everyone be- 
lieves that this replication model is neces- 
sary on an intranet. For example, in Pro- 
cess Software’s Purveyor, a Web server for 
Windows NT and NetWare LANs, the data 
storehouse is not a collection of data but 
a collection of URLs that point to objects 
wherever they exist. Because no docu- 
ments or other files move, replication is 
unnecessary. 

This sounds good, but it remains untest- 
ed in the real world. Strictly speaking, Net- 
scape does not replicate information; rath- 
er, it synchronizes information by pre- 
emptively distributing frequently used 
Web pages to server caches. This approach 
is not yet widely adopted, but it may be- 
come commonplace, because HTTP traf- 
fic is now growing much faster than total 
Internet traffic, and preemptive caching 
limits the impact on network bandwidth. 

Netscape’s Proxy Server 2.0 will cache 
frequently accessed Internet or intranet 
documents and use statistical analysis to 
determine which ones users are most like- 
ly to request. A batch-retrieval process 
downloads a group of URLs (up to 128 GB 
of data, or 70 million URLs) to ensure that 
the server caches the most popular sites 
and then makes them available. Netscape 
claims that when it deploys Proxy Server 
2.0, there is a 50 percent to 70 percent 
chance that the servers will cache a docu- 
ment locally. 

Netscape also offers replication on 
command through new scripting features. 
Proxy Server manages document expira- 
tion and version control, and it checks the 
home server every time it requests a docu- 
ment. Netscape’s Catalog Server will pro- 
vide an integrated index to search for any 
document type, no matter where it is. 

Notes fans tout one other important 
aspect of replication: mobile workers. A 
traveling sales executive, for instance, can 
connect a laptop to a Notes server, repli- 
cate, and then work on databases, docu- 
ments, and even discussion threads while 
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SuiteSpot consists of up to five Internet servers. The Enterprise 


Server acts as the applications hub. 


onaplane. When the executive replicates 
again, that work is updated throughout 
the system. Intranets have not addressed 
this aspect of replication yet. However, 
some argue that the universal dial-up ca- 
pability to the Web and the evolution of 
wireless modems will lessen the impor- 
tance of this Notes feature. 


Applications Development 


Part of the groupware holy grail is a robust 
applications development environment 
so transparent that virtually any end user 
can build applications. On the other hand, 
groupware must also offer tools for pro- 
grammers who create permanent enter- 
prise-wide—and often mission-critical— 
applications. That’s a tall order, no mat- 
ter which solution you’re contemplating. 
In release 4, Notes has tools with three 
levels of complexity. Agents are made up 
of application logic that lets you automate 
tasks on servers and clients. You can set up 
simple agents, such as automatic “reply to 
sender” commands in a dialog box. 
Lotus has also improved the often- 
cursed Notes macro language, which tra- 
ditionally was the only Notes program- 
ming tool—if you bothered to learn it. 
New to release 4 is LotusScript, an object- 
oriented BASIC-compatible language. De- 


velopers say it’s essentially Visual Basic 
with some additional commands. The big 
difference from Visual Basic is the Lotus- 
Script Data Object, a set of classes, meth- 
ods, and properties that allows programs 
to access relational and legacy databases 
using Open Database Connectivity (ODBC). 
The process of learning LotusScript Data 
Object is about as easy as the process of 
learning any new Visual Basic extension. 
There is also a BASIC API for Notes, as well 
as APIs for the Notes server and client with 
either a C ora C++ interface. 

For intranets, there’s still no set of uni- 
fied programming tools designed for pro- 
grammers and programming illiterates 
alike. Instead, programmers have to ac- 
complish amazing development feats by 
using Perl, Tcl, and CGI—tools not de- 
signed for this environment. 

Sun Microsystems’ Java programming 
language may revolutionize Web applica- 
tions development. Java, an object-ori- 
ented language similar to C+ +, leaves out 
some vexing and rarely used C++ fea- 
tures, such as multiple inheritance and 
extensive automatic coercions. It adds 
automatic garbage collection to simplify 
programming and cut down on bugs. Its 
object-oriented facilities are essentially 
the same as those in C+ +, with extensions 
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from Objective-C for more dynamic meth- 
od resolution. The compiler generates an 
architecture-neutral object file format, 
which is executable on any processor with 
a Java run-time system. 

Developers have not widely adopted 
Java yet, although Netscape and Micro- 
soft browsers read Java. And everyone, 
including Lotus, plans to integrate Java 
with existing programming tools. 

Netscape Navigator 2.0 and Netscape 
Navigator Gold 2.0 provide lightweight 
programmability through Netscape Java- 
Script, an API for cross-platform script- 
ing of events, objects, and actions. It lets 
the page designer access events such as 
start-ups and user mouse-clicks. Based on 
the Java language, JavaScript extends the 
programmable capabilities of Netscape 
Navigator to a wide range of authors. It’s 
easy enough for anyone who can compose 
in HTML to use JavaScript to glue togeth- 
er HTML, plug-ins, and Java applets. 

Netscape LiveWire Pro, one compo- 
nent of SuiteSpot, isa visual development 
environment that has built-in database 
connectivity for building live on-line ap- 
plications. Another of the planned mid- 
year releases, it will ship with a run-time 
version of the Informix Online relational 
database and provide native client-library- 
interface (CLI) access to all major relation- 
al databases, including those from Oracle, 
Informix, Microsoft, and Sybase. 

This gives database applications devel- 
opers the flexibility to write portable ap- 
plications using ANSI SQL yet obtain per- 
formance benefits from native database 
libraries. Among its many planned fea- 
tures, LiveWire Pro will compile applica- 
tions that combine JavaScript, HTML, and 
images and then partition their execution 
across clients and servers. 

Other tools are “tags” in standard HTML. 
These coded pages trigger work flow and 
other collaborative applications. Cold Fu- 
sion Professional 1.5, a development kit 
from Allaire, lets you build collaborative 
applications that run on a Windows 95 or 
NT server and that any browser can launch 
on any platform. 

A Cold Fusion application is an HTML 
page with Cold Fusion’s Database Mark- 
up Language (DBML) tags inserted. These 
tags, written in C+ +, get processed by 
the Cold Fusion engine, which resides on 
the Web server and incorporates Access 
or SQL Server database technology. Cold 
Fusion then translates the tags into HTML. 

DBML commands give Cold Fusion in- 
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They have international members (Enrico Buttigher!) 
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AERTS. IES = ME. 7 i. 





structions on how to interact with data- 
bases, launch processes, and perform oth- 
er tasks. Currently, to use Cold Fusion you 
have to code in HTML, but Allaire promis- 
es that later versions will have WYSIWYG 
coding and will incorporate Java. The 
company’s vision is to produce dozens of 
applets, called grouplets, that allow you 
to build simple or complex groupware 
applications. Given Cold Fusion’s Win- 
dows bias, it’s likely to be most valuable 


in smaller departments and workgroups. 

For more-industrial-strength applica- 
tions, the answer may be WebObjects 
from Next Software, which also builds on 
the Web’s request-response-page delivery 
model. A typical application contains an 
HTML template with standard markup 
elements and WebObject markup ele- 
ments. When it runs, the application re- 
places WebObject elements with dynam- 
ically generated HTML code, which you 
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specify in declaration files. Script files, 
written in your choice of programming 
language, include business logic specific 
to the application. WebObjects is plat- 
form- and database-independent. 


The On-Line Store 


Another technology essential to group- 
ware is the information storehouse and 
the method it provides for giving and get- 
ting data. The Notes object store, which 
has evolved for years, has already tackled 
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many vexing problems related to group- 
ware. These include the ability to store all 
types of information, to link with other 
data stores in the enterprise, and to allow 
users to retrieve and organize information 
with support for full text searches, ver- 
sion control, and links to other documents 
and messages. By contrast, Web-based de- 
velopers are buying or borrowing data- 
base technologies from other vendors. It 
remains to be seen if any of these technol- 
ogies become as well-rounded. 


At the heart of Notes is an object store 
containing documents, discussions, mes- 
sages, and other free-form information 
that does not easily fit into relational data- 
base formats. The Notes object store is re- 
lational in one sense: By linking and em- 
bedding, it creates relations to other object 
text, spreadsheets, and graphics. The ob- 
ject store need not be ina single location; 
object stores can reside on any Notes serv- 
ers that are linked and replicate regularly. 

Within a Notes database, the end user 
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chooses how to view documents. A form 
that contains several fields defines each 
document. A field can be as simple as a 
date, or as complicated as tabular mate- 
rial pulled from a spreadsheet or relational 
database. Using an interface that looks like 
an expandable outline, you can view the 
parents, the parents and the next genera- 
tion, or all generations of a document. The 
search engine, from Verity, offers full-text 
searching and supports Boolean, wild- 
card, phrase, and sentence queries. 

A Notes database, or one with similar 
properties, is essential to groupware. Users 
with permission can view, organize, and 
act on objects. The database is a place 
where messages can sit to allow for con- 
ferencing and threaded discussions. It’s 
also a place where work-flow applications 
reside. Work flow often starts with or in- 
volves one or more documents. 

Developers for intranet groupware are 
just starting to reckon with these issues. 
Traditionally, a Web repository consists of 
fileson an HTTP server. With its purchase 
of Collabra, it’s apparent that Netscape 
will integrate that object storehouse into 
its Web servers. Netscape Catalog Server 
(part of SuiteSpot) will provide some of 
the views functionality of Notes by cre- 
ating an on-line catalog of intranet re- 
sources, such as documents and e-mail ad- 
dresses. Like Notes, the Catalog Server 
uses Verity’s search engine. Netscape also 
plans to support structured SQL queries. 

Other storehouses for the Web include 
Digital’s AltaVista Forum conferencing 
product, which uses a Notes-like database 
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and Digital’s AltaVista search technology. 
Allaire Forums, which is the first group- 
ware product built with Allaire’s Cold 
Fusion development tools, supports Ac- 
cess or SQL Server technology as its data 
store. 

The Notes object store is not a relation- 
al database; this is a shortcoming for trans- 
actional data processing. One way in which 
Notes users can address this problem is to 
use a pump that moves information from 
a relational database management system 
(RDBMS) to the Notes store. Commercial 
data pumps include NotesPump, from Lo- 
tus, and Replic-Action, from Casahls Tech- 
nology. You can also use LotusScript Data 
Object to write applications that directly 
query the RDBMS. 

Many Web-based groupware solutions 
are still using CGI applications for RDBMS 
queries. A hybrid “object relational data- 
base,” from Illustra Information Technol- 
ogies, offers another promising approach 
for relational database storage and the 
Web. Object-oriented database propo- 
nents argue that the Web’s multiple data 
types—text, sound, images, and video— 
and its complicated relationships—among 
pages, content, and links—are more suit- 
ed to an object-oriented approach. 

Illustra and its new owner, Informix, 
will offer Universal Server, which will 
merge Informix’s parallel-processing 
RDBMS core with Illustra’s method for 
storing object classes within an RDBMS 
framework. One advantage: Universal 
Server will use Illustra’s DataBlade tech- 
nology, which lets you access and extract 
any type of data, including HTML or what- 
ever else evolves from the Web. Group- 
ware applications built on this platform 
have the potential to be powerful, but until 
Universal Server gains widespread use as 
a groupware engine, it’s likely to remain 
the domain of integrators and others with 
object-oriented-database experience. 


Smarter Messages 


Messaging and notification are the final 
technology pieces of the groupware puz- 
zle. Why are these elements important? 
Consider this scenario: You want your co- 
workers to look at a presentation you'll 
be delivering at your company’s annual 
meeting. One choice is to send the entire 
presentation to everyone on your distrib- 
ution list. A more efficient choice is to send 
a message asking everyone to view the pre- 
sentation object, which resides in a com- 
monly accessible database. You don’t have 





to mass-blast a message with the large pre- 
sentation file attached. Within Notes, an 
agent can tell relevant users when a docu- 
ment has new information in it. 

This combination data-storehouse/noti- 
fication system is at the heart of work-flow 
applications. With Notes, the two work to- 
gether seamlessly; with applications de- 
velopment tools, you can create all man- 
ner of work-flow applications, ranging 
from forms routing and approval to doc- 
ument monitoring and management. 

Intranets are not nearly so far along in 
this capability. Forms-routing-product 
vendors, including Action Technologies, 
JetForms, and Ultimus, achieve some as- 
pects of work flow on the Web, but none 
of these products has robust applications 
development tools, a data storehouse, or 
a complete groupware solution. 


Keep Your Notes 


If you’re keeping score, you will see that 
Notes has a head-start advantage over the 
Web as a groupware platform. But con- 
sider this: The smartest choice may be a 
strategy that combines the best of the 
Notes and Web worlds rather than pick- 
ing one technology over the other (see the 
text box “Notes and the Web: Peaceful 
Coexistence” on page 76). 

Some large corporations have already 
discovered this new world order by merg- 
ing the Web (on the user side) with Notes 
(on the back end). “We see the Web and 
Lotus Notes—we have both—as comple- 
mentary products,” says Michael Stangel, 
a systems analyst at Eli Lilly & Co. and 
the person in charge of the pharmaceuti- 
cal company’s global intranet. 

“What Notes does well is security and 
groupware. We don’t yet have an infra- 
structure to support Lotus Notes across 
the enterprise. The Web focuses on dis- 
tribution of information to a much wider 
audience, but not on groupware. Three 
years down the road, I see the Web and 
Notes merging into a single integrated 
technology,” Stangel adds. 

The lesson? If you tried to design a 
seamlessly integrated groupware platform 
from scratch, you might come up with 
something very much like the Web. Or 
you might come up with something re- 
sembling Notes. Then again, you might 
come up with a model that blends the best 


of both worlds. & 





Bill Roberts is a writer and editor specializing in 
the Web. You can reach him at Werober@aol.com. 
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Brave New 
Interface Worlds 


The ties between people and computers tighten 
as software and hardware interfaces become 
more interactive. 


artenders and therapists watch out: We may not need 
you to boost our egos anymore. After studying the 
psychological and physiological responses of peo- 
ple to computers, Stanford University’s Clifford 
Nass and Byron Reeves report that computers can actually 
improve our self esteem. For example, participants in one study 
registered positive responses on brain scanners when a message 
of praise flashed across a screen. Even when the praise is ran- 
dom, we feel better when our computer treats us nicely, the 
researchers report (see “GUIs Get a Facelift”). 

Nowhere is this finding more important than in the devel- 
opment of interface design. In part, this means that tomorrow’s 
GUIs will be friendlier in more concrete ways than just smiley 
faces and cute icons: They’II be cleaner and less cluttered, pre- 
sent error messages in a consistent tone and style, and, most 
important, be a tool to access any information we desire, 
whether it’s on our local hard drive or halfway around the world 
ona Web server. To accomplish this, designers are mixing and 
matching the best characteristics of current GUIs and Web 
browsers to develop interfaces with a completely new look. 

As GUIs take in a larger world view, virtual reality is settling 
into more mainstream applications. Virtual worlds will offer 
interface designers alternatives to standard 2-D icons to help 
us navigate GUIs easier and find information faster. New, non- 
proprietary authoring tools are helping to bring VR to general- 
purpose applications (see Dick Pountain’s report in “VR 
Meets Reality”). 

Ties that bind us even more closely to computers will arrive 
later this decade. For example, eye-tracking technology lets 
computers peer into our eyes and monitor what screen images 
hold our attention (see “What Pupils Teach Computers”). Ini- 
tial research shows that eye tracking helps people work faster 
than with traditional input devices and without the kinds of 
physical strain that can lead to carpal tunnel syndrome. 

Thus we’ll have better-mannered GUIs, VR systems that lead 
us to digital worlds, and I/O devices that gaze into our mind’s 
eye. Every step we take away from our command-line roots 
takes us deeper into more efficient and more compelling rela- 
tionships with our computers. - Alan Joch 
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New graphical user interfaces will 
change the way developers write 
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New graphical user interfaces will change the way 


developers write software. ByTom R. Halphill 


GUls Get a Facelift 


UIs are sticky, or at least 
stuck. Except for relatively 
minor refinements, they 
haven’t changed much since 
Apple introduced the Macintosh in 1984. 
But now they’re about to break loose. It’s 
no longer enough for a user interface to 
offer a graphical view of the local file sys- 
tem of astand-alone computer. The com- 
ing trend in GUIs is to unify a rapidly 
expanding information space that 
includes LANs, WANs, the Internet, and 
the World Wide Web. Users will soon 
have new and more efficient ways to 
manage and navigate these vast reposi- 
tories of digital information. 

Some of these changes are coming fast, 
and they’ll impact everything from oper- 
ating systems to spreadsheets to Web 
browsers. Whether you’re a commercial- 
software author, an in-house corporate 
developer, a hobbyist programmer, or a 
casual user, your work will almost cer- 
tainly be affected as GUIs struggle 
through their next stage of evolution. 

This summer, for instance, Microsoft 
plans to introduce an upgrade for Win- 
dows 95 and Windows NT that will 
extend the graphical metaphor of Web 
browsers to encompass the entire file 
space, both local and remote. By using 
familiar-looking Web browser tools 
and controls, you’ll be able to find and 
display information that resides on your 
local disk drives, your company’s LAN, 
a private intranet, or the global Internet. 

Another influential company that’s 
rethinking the GUI is Apple. Upcoming 
versions of the Mac OS (code-named 
Copland and Gershwin) will introduce 
sophisticated search-and-retrieval tools 
and a scalable desktop that’s easily cus- 
tomized for a wider range of users. 

Looking further ahead, even more 
radical changes are coming from the 
famous user-interface experts at the 
Xerox Palo Alto Research Center (PARC) 
and from the designers of low-cost net- 
work computers. At PARC, researchers 
are experimenting with fascinating 3-D 
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—! Web browsers. 
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You'll be able to use a single interface to 
find data that's on your local hard disk, a 
LAN, WAN, or on the Internet. 


Tomorrow's GUls will be simple, customizable, and able to 


display local and remote data. 


views and graphical representations of 
file systems and databases. Meanwhile, 
the companies leading the charge on net- 
work computers—notably Oracle and 
Acorn—are working on simplified GUIs 
for business users, students, and con- 
sumers who don’t necessarily need a con- 
ventional graphical desktop. 


The Web Metaphor 


It’s not that today’s GUIs are obsolete. 
Indeed, GUIs have transformed the face 
of computing over the past 12 years, 
starting with the Mac and culminating 
with Windows PCs. But some aspects of 
GUIs are not keeping pace with changing 
markets and demands. 

First, there’s the need to make com- 
puters accessible to a broader range of 
users. As computers become more per- 


vasive in business and society at large, the 
pool of enthusiastic, knowledgeable 
users becomes a smaller part of the 
whole. Just because some people aren’t 
thrilled to embrace the wonderful world 
of computing doesn’t mean they don’t 
deserve well-designed software that 
helps them accomplish their tasks. 
Another factor driving GUI evolution 
is the information explosion. Comput- 
ers are storehouses for a huge amount of 
information, but it’s of little use if you 
can’t find it. This information is widely 
distributed across local storage devices 
(which may exceed a gigabyte), private 
networks (which may hold terabytes), 
and the Internet (whose resources sure- 
ly add up to petabytes). The GUIs, file sys- 
tems, and applications of the ’80s weren’t 
designed for cataloging or navigating 
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Microsoft's new Web View for Windows 95 (left) and NT extends the metaphor of 
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Web browsing (note the toolbars) to the entire file system and network. 


such large and widely dispersed archives. 
Netscape Navigator, the most popular 
Web browser, is largely responsible for 
redefining how users explore the on-line 
part of this information. Navigator also 
supports a growing collection of plug-in 
components that are revolutionizing 
the way users interact with the data they 
retrieve. Why not extend that metaphor 
to all the search-and-retrieval functions 
that users perform on their systems? 
“The information space shouldn’t have 
arbitrary boundaries between local infor- 
mation and information that’s found else- 
where in the world,” says Bruce Horn, a 
computer-science consultant who for- 
merly worked at Xerox and Apple, where 
he played a major role in designing the 
original Mac GUI in the early ’80s. 
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Microsoft is jumping on this idea. 
The company plans to soon ship an add- 
on package for Windows 95 and Win- 
dows NT that contains a number of Inter- 
net-related components. (This package 
was once referred to as the “Nashville” 
upgrade for Windows 95, and may be 
called the Internet Plus Pack when it’s 
released.) Among other things, there will 
be anew option in Windows, tentatively 
known as Web View or Page View, that 
brings the look and feel of a Web site to 
your local file system and network. 

For example, instead of maneuvering 
through nested files and folders with the 
traditional tree view in Windows Explor- 
er, you can browse your disks with a 
user interface that resembles Netscape 
Navigator’s. You click on buttons labeled 
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Apple's new search tool in Copland displays a hit list ranked by 


relevance (at bottom), much like the search engines on the Web. 
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Forward or Back to surf through Web- 
like pages that Windows creates on the 
fly in Hypertext Markup Language 
(HTML). You can jump directly to any file 
or folder by typing a path name, as if it 
were a uniform resource locator (URL) 
on the Web. If you enter an actual URL 
address, you’ll link to a real Web page 
on a remote server. 

Web View is similar to the graphical 
front ends we now see on private 
intranets, except it doesn’t require an 
HTTP server or separate Web client soft- 
ware. The browser interface is part of 
Windows and floats above the existing 
network stack. 

Developers can adapt this Web-like 
GUI to their own programs, and even 
modify how the OS displays Web Views 
on the screen. The foundation beneath 
Web View is an open API that’s accessible 
from any tool that can use ActiveX con- 
trols (formerly known as OLE Controls, 
or OCXes), including Microsoft’s Visual 
Basic, Visual C++, or Borland’s Delphi. 
In the future, says Microsoft product 
manager Michael Ahern, advanced users 
will be able to access these features with 
Visual Basic for Applications (VBA), the 
scripting language built into some 
Microsoft Office programs. 

The Windows upgrade package installs 
the new APIs in the form of DLLs and 
ActiveX controls. For instance, one 
ActiveX control displays HTML pages; 
another returns a data stream froma URL- 
addressed server. There’s also a new 
ActiveX software-development kit for 
developers. Armed with these compo- 
nents, you can write Internet-aware cus- 
tom applications that integrate seamlessly 
into the Web View environment, without 
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criminant analysis; log-linear analysis; confirmatory /exploratory factor analysis; cluster 
analysis; multidimensional scaling; canonical correlation; item analysis/reliability; 
correspondence analysis; survival analysis; a large selection of time series model- _ 2. 

ing/forecasting techniques; structural equation modeling with Monte Carlo simula- : cae mae = | 2 Se a 





























































tions; and much more ® On-line Electronic Manual with comprehensive introduc- Z =o | . i, == seo a. 
tions to each procedure and examples ® Hypertext-based Stats Advisor expert sys- sa pe an oe Ee '¢ Bi windows 3.1 or WIHDOWS 95 


tem ® Workbooks with multiple AutoOpen documents (e.g., graphs, reports) 
Extensive data management facilities (fast spreadsheet of unlimited capacity with 
long formulas, Drag-and-Drop, AutoFill, Auto-Recalculate, split-screen/variable- 
speed scrolling, advanced Clipboard support, DDE links, hot links to graphs, rela- 
tional merge, data verification/cleaning) ® Powerful STATISTICA BASIC language (pro- 
fessional development environment) with matrix operations, full graphics support, and 
interface to external programs (DILs) = Batch command language and editable macros, 
flexible “turn-key” and automation options, custom-designed procedures can be added 
to floating Auto Task toolbars ® All output displayed in Scrollsheets™ (dynamic, cus- 
tomizable, presentation-quality tables with instant 2D, 3D, and multiple graphs) or 
word processor-style report editor (of unlimited capacity) that combines text and 
graphs ® Extremely large analysis designs (e.g., correlation matrices up to 
32,000x32,000, unlimited ANOVA designs) ® Megafile Manager with up to 32,000 vari- e 3 = 

ables (8 Mb) per record ® Unlimited size of files; extended (“quadruple”) precision; ce [| scusece: iL : a 
unmatched speed ® Exchanges data and graphs with other applications via DDE, OLE, or scare 
an extensive selection of file import/export facilities (incl. ODBC access to virtually all 
data bases and mainframe files) ® Hundreds of types of graphs, incl. categorized mul- 
tiple 2D and 3D graphs, ternary 2D/3D graphs, matrix plots, icons, and unique mul- 
tivariate (e.g., 4D) graphs ® Facilities to custom-design new graph types and add 
them permanently to menus or toolbars ® On-screen graph customization with 
advanced drawing tools (e.g., scrolling and editing of complex objects in 32x real zoom 
mode), compound (nested) OLE documents, Multiple-Graph AutoLayout Wizard, tem- 
plates, special effects, icons, page layout control for slides and printouts; unmatched 
speed of graph redraw ® Interactive rotation, perspective and cross-sections of 3D 
displays ® Large selection of tools for graphical exploration of data: extensive brush- 
ing tools with animation, fitting, smoothing, overlaying, spectral planes, projections, lay- 
ered compressions, marked subsets ® Price $995. 
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ANALYTIC DISPLAYS pots OLE teks) of wotiewes 
compiexity can be quickly and easily created, either: 
: WETERACTIVELY, of vith £5 STATISTICA BASIC. 
a eed : Ey 


Quick STATISTICA (for Windows) ® A subset of STATISTICA; comprehensive cencemaceannaae sac coisas scmnmsnra 
selection of basic statistics and the full analytic and presentation-quality graphics capabil- 
ities of STATISTICA ® Price $495. 
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STATISTICA/QC - industrial statistics add-on package (requires STATISTICA or 
Quick STATISTICA for Windows) ® The largest selection of industrial statistics in a single 
package; quality control charts (compatible with real-time data acquisition systems), 
process capability analysis, R&R, sampling plans, and an extremely comprehensive selec- 
tion of experimental design (DOE) methods ® Flexible tools to customize and automate : a = 
all analyses and reports (incl. “turn-key” system options, and tools to add custom proce- - S| ee 
dures) ® Price $495. : bs 


STATISTICA/Mac (for Macintosh) ® Price $695 (Quick - $395). sees! hiaeunl 2 ee =) 
a dialt 4 (2222.  prsanapl maatangent ped gy 
Domestic sh/h $12 per product; 30-day money back guarantee. : —" — cual . 
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STATISTICA has received the highest rating in 


EVERY comparative review of statistics software SRS peer 
in which it was featured, since its first release. mae cad 
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2300 E. 14th St. © Tulsa, OK 74104 ¢ (918) 749-1119 
Fax: (918) 749-2217 ¢ WEB: http://www.statsoftinc.com 
e-mail: info@statsoftinc.com 





Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/ 4200347, fax: 040/4911310; StatSoft t 
12-391120, fax: 12-391121; StatSoft Italia, ph: 49-893-3227, fax: 49-893-2897; Available from other Author 
210035, fax: 018-210039; Finland: Statcon Oy, ph: 24-7334678, fax: 24-7333867; Belgium: Texma NewTech, p 
03-3770-7600, fax 03-3770-7784; Japan (Windows): StatSoft Design Technologies, Inc., ph: 03-3667-1110, 
(0) 50.5277665; Russia: SoftLine Corp., ph: (095) 126-9065, fax: (095) 232-0023; Hungary: CheMicro, ph: 1 1 
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understanding the intricacies of HTTP 
and HTML. 

You can also hack the Web View pages 
that Windows displays. Windows keeps 
HTML templates for these pages, then 
calls ActiveX controls to fillin the dynam- 
ic data on the fly. By modifying the tem- 
plates, you can customize the Web Views. 
A corporation could flash its corporate 
logo on every page, or automatically 
display a readme file of pertinent infor- 
mation whenever a user accesses a par- 
ticular file, folder, or server. 

Microsoft is extending the Web 
metaphor to documents, too. Applica- 
tions that support the Windows DocOb- 
jects API (such as Microsoft Word, Micro- 
grafx Designer, and Visio) can display 
binder documents in Web-like contain- 
ers. In other words, the document 
appears on the screen as a highly for- 
matted Web page. This opens the door 
for third-party developers to write cus- 
tom applications that also take advantage 
of the Web metaphor. 

Not everyone is convinced this 
metaphor should be pushed that far, how- 
ever. “Weaving together content-view- 
ing and information navigation is a neat 
idea, but not everything makes sense if 
presented as a Web page,” says the con- 
sultant Horn. “You could navigate your 
address book as a Web site, but do you 
want to? Does a CAD drawing make sense 
if presented as a Web page?” 

Fortunately, Web View is only an 
option—you can ignore it and use Win- 
dows the same way you always have. If 
the Web metaphor turns out to be mere- 
ly an interesting experiment instead of a 
significant step forward in GUI evolution, 
it'll go down in history as just another of 
the periodic makeovers that Windows 
users have come to expect. (No GUI has 
changed as much as Windows has in the 
past decade.) But evenif it’s not the Holy 
Grail of GUIs—a one-size-fits-all solu- 
tion—the idea of browsing the entire 
information space with acommon front 
end has a lot of appeal. 


Scaling the Wall 


Microsoft and Apple are by far the lead- 
ing vendors of system software, so they 
exert irresistible influence over the look 
and feel of applications that run on their 
OSes. Now they are traveling along paths 
that are both convergent and divergent. 
For example, both companies are devel- 
oping advanced file systems that apply 
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SOFTWARE LOOKS LIKE THIS. .. 








Introducing Visual Web” - 


The Professional Web Site Development Tool 
You Don’t Have to Be a Programmer to Use! 


If you've tried creating HTML documents and links 
using conventional software packages, you've already 
discovered your first roadblock on the Information 
Superhighway. 

It’s no secret: Working with proprietary codes can 
be like trying to decipher a dead language. Hours go by. 
Frustration mounts. Nothing happens. And, even if you're 
lucky, functions that ought to be simple and intuitive can 
wind up buried under heaps of command lines and quirky 
protocols that defy debugging. 

But things just got a little easier. 





¢ Exceeds HTML 3 Standards 

¢ Professional Quality 

¢ 30 Day Money Back Guarantee 
¢ Point and Click ¢ Easy Button Creation 

¢ In-Line Video ¢ Easy Map Creation 

¢ Windows 95" Compatible ¢ Scrolling Text 

° 32 Bit 


¢ User Friendly 
¢ On Screen Previewing 
¢ No Code Required 





VISUAL WEB » VISUAL WEB ° VISUAL WEB « VISUAL WEB © VISUAL WEB 






Visual Web™ Spells Out 
Everything You Need 
to Know... 
in Plain English. 

Visual Web™ 
combines the simplicity 
of point-and-click 


programming with English-language prompts and an intu- 


itive, user-friendly logic that lets you build and verify Web 
documents in less time, with less effort and greater confi- 
dence than ever before. In addition, Visual Web™ meets or 
exceeds all of the proposed HTML 3 standards - so you're 
already “wired” for tomorrow’s enhanced page formats. 

Like we said, it doesn’t get 
any easier than this. 


Visual Web” 


www.vizweb.com 
1-800-604-9419 


© 1996 Tomorrow’s Horizons, Inc. All rights reserved. Windows 95 is a registered 
trademark of Microsoft Corporation. *Offer limited to new subscribers in the U.S. 
and Canada. All prices, specifications and availability are subject to change. 
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object-oriented principles and database 
technology to the problem of managing 
vast stores of information. But Apple is 
taking a different approach to browsing 
that information within a GUI. 

Instead of adopting the Web metaphor, 
Apple is working toward a more con- 
ventional user interface that’s scalable, 
somewhat like a computer game with 


4 ordh angle 


TICALLY INCORRECT 


rrred Error Error 





88 BYTE JULY 1996 


GUls Get a Facelift 


multiple difficulty levels. Apple’s goal is 
to present a graphical desktop that grows 
with users and allows them to transfer 
their newly learned skills to higher lev- 
els. But unlike a game, it won’t have dis- 
tinct stages. Users (or system administra- 
tors) will be able to customize nearly 
every aspect of the interface for a wide 
range of skill levels. 


E.DOC 
Window Heip 


ar to make the most 
ormation in these 





“People talk about computer users as 
if they belong to discrete categories, such 
as beginners or experts,” says Paulien Stri- 
jland, manager of Apple Computer’s 
Human Interface Design Center. “But 
some users are beginners in some areas 
and experts in others.” 

Some of this thinking will show up in 
Copland, the next major release of the 
Mac OS, which will probably ship in early 
1997. More elements will appear in 
Gershwin, a later release. Copland will 
incorporate most of the features of 
Apple’s At Ease, a stand-alone product 
for today’s Macs that strips down the 
Finder to single-click buttons for launch- 
ing applications, a limited selection of 
menu items, and restricted access to soft- 
ware folders. Copland will allow multi- 
ple users sharing the same machine to 
have their own customized environ- 
ments, or workspaces, which can be 
optionally protected by passwords. 
(Apple says two-thirds of all Macs are 
shared by more than one user.) 

These workspaces will include user- 
selectable themes, or personalities that 
radically alter the appearance (though 
not the basic functions) of the GUI. You 
can customize the Finder to display win- 
dows, menus, and dialogs with bright 
colors and squiggly lines, or configure it 
to mimic the dark, brooding tableaux of 
cyberpunk science-fiction films. 

These changes shouldn’t cause prob- 
lems for software developers. Apple is 
implementing the new features in the Mac 
OS Toolbox, so existing applications will 
automatically inherit the behaviors. One 
notable exception: The simplified options 
in the Finder don’t echo throughout appli- 
cations. Developers who wantto offer sim- 
ilar features will have to add new cus- 
tomization options to their programs. 

Apple is also building Web-like search- 
and-retrieval tools into Copland, though 
within the framework of a conventional 
GUI. On the Web, you don’t usually 
search for information by looking for spe- 
cific filenames; you look for topical key- 
words by using search engines, such as 
Yahoo or Alta Vista. Copland will dynam- 
ically and transparently maintain an 
index of all textual information con- 
tained in the Mac file system, just as Web 
crawlers, like Alta Vista, do for the Web. 
You can quickly retrieve files by search- 
ing for keywords. After each search, Cop- 
land displays a list of hits sorted heuristi- 
cally by relevance, much like the hit lists 





Introducing the first handheld 
Windows PC thats tough enna 
for: any occupation. — 


Fs 


_* 75MHz 486DX4 Processor 

- 260MB Hard Drive 

- Up to 32MB RAM 

-2 Type I, II, or III PCMCIA slots 
- 1 Printer & 2 Serial ports 

- Pen, Touch or Keyboard-based 
«Temp: -10 to 50° C 

- Shock: 20g (3-foot drop) 

- Vibration: 2G, 5-200 Hz 

- Humidity: 5-95% R.H. 

- Duracell Smart Battery 


- Bundled: Windows, DOS, Pen Windows 





You know the mobile PCs you're 
used to? Mama's boys, all of ‘em. 
Especially with the birth of the 
new Hardbody’ Handheld PC—the 
first fullfeatured 486 PC made 
for people with really tough jobs. 
The Hardbody goes places that 
make other mobile PCs whimper 
in fear. It can take a punch. It 
laughs at heat, sunlight, cold, dust 
and rain. It scoffs at proprietary 
systems. It goes looking for trouble. 
Yet the 3-pound Hardbody 
Handheld PC is a full-featured PC 


CALL TODAY OO31 
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in every sense of the word. It runs 
off-the-shelf PC apps. It's completely 
networkable. And you can attach 
just about any piece of hardware 
or peripheral you'll ever need. 

So if you've had your fill of 
cream-puff PCs, call Texas Micro 
or return the attached reply card 
today for more information, or to 
schedule a demonstration. And visit 
us at www.texmicro.com. 


HARDBODY 


HANDHELD PC 


36.536.5595 





4 ©1996 Texas Microsystems. Inc. a division of Sequoia Systems. Hardbody is 2 nae of Texas Microsystems. Inc. All other iis names referenced 3 are the property oo thee r respective holders. 




















GUls Get a Facelift 


XSoft's Visual Recall, based on technology developed at Xerox 


PARC, displays a 3-D perspective view of a large database. 


returned by Web searchers. You can save 
your search parameters as a clickable 
icon, and Copland will dynamically 
update the results to match the changing 
contents of your file system. 

For now, however, Apple is not offer- 
ing a common user interface for all search 
functions—whether local or remote—as 
Microsoft is doing with its Web View. 
Copland’s designers say they don’t rule 
out this option, but they hesitate to move 
away froma stable and successful GUI that 
millions of people are comfortable with. 
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“We don’t take lightly the introduction 
of new user-interface gadgets or widgets, 
even if they’re something we personally 
think is cool,” says Mitch Stein, Apple’s 
director of human interface technologies. 

Thus, for the first time, Microsoft is 
adopting a GUI that wasn’t pioneered by 
Apple. It will be an ironic turnabout if 
Microsoft’s Web View proves so popular 
that Apple feels compelled to follow suit. 


On the Horizon 


Two more developments that could rad- 
ically change our concept of GUIs are net- 
work computers and 3-D graphics. Inter- 
estingly, software designers seem to be 
taking these technologies in opposite 
directions. Some prototype network 
computers have greatly simplified GUIs, 
even discarding such familiar elements as 
overlapping windows and pull-down 
menus. But the GUIs built with 3-D graph- 
ics and other advanced techniques are 
cramming more information than ever 
onto the screen. 

Network computers will probably be 
extremely diverse, so it’s risky to make 
generalizations based on early proto- 
types. However, the reference design that 
Oracle previewed in February sported a 
GUI that was obviously intended for com- 
puter-illiterate consumers. No windows, 
no menus, no complicated file system. 
Instead, there were just a few one-click 
icons that launched a Web browser, an 


e-mail program, anda selection of games. 

Of course, network computers aren’t 
just for neophyte consumers. In schools 
and businesses, where they’re supposed 
to dramatically reduce administrative 
costs, the GUI will be tailored for specif- 
ic applications. An order-entry program 
or a database-retrieval system might 
abandon the complexity of a full-pow- 
ered GUI in favor of a single-purpose 
front end that’s less vulnerable to tam- 
pering and is therefore easier to maintain. 
The goal of this kind of GUI is to limit, not 
expand, the user’s choices. It’s an indi- 
cation that future GUIs might be more tar- 
geted for particular types of users—a 
departure from the one-size-fits-all quest. 
(See “Inside the Web PC,” March BYTE.) 

Perhaps that’s why the early examples 
of GUIs that take advantage of 3-D and 
higher-resolution graphics appear to be 
aimed at power users. With an extra 
dimension and more pixels to play with, 
designers can’t seem to resist creating 
more complex views that allow users to 
navigate file systems and databases in new 
ways. At Xerox PARC, for example, 





researchers are experimenting with per- 
spective views and hyperbolic graphics 
that can extend infinitely into virtual 
space, just like the file systems and data- 
bases they represent. 

It’s becoming clear that the relatively 
slow progress of GUIs over the past 
decade was only a transition period; PCs 
needed time to complete their move from 
DOS to graphical desktops. But that was 
just the first step. GUIs will continue to 
evolve because today’s desktop metaphor 
isn’t ideal for all kinds of users, and new 
demands are straining the ability of con- 
ventional GUIs to keep up. Tomorrow’s 
graphical interfaces will reflect the grow- 
ing diversity of users and the new tasks 
they need to accomplish. 





Tom R. Halfhill is a BYTE senior editor based 
in San Mateo, California. You can reach him at 
thalfhill@bix.com. 
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Breakthrough Technology 





Looking for ways to achieve 
more with less? More perfor- 
mance with less hardware? 
More productivity in less time? 
More bang with less buck? 


Presenting the Photon microGUI.™ 
QNX’s full-featured windowing 
system that can give even your 
smallest PC-based realtime systems 
a phenomenal front end. 


Breakthrough Architecture 


Photon is built around a 45K 
microkernel and modular 
processes, so you can easily add 
or remove graphics functionality 
to fit your target. 


The cornerstone of Photon’s 
event-driven architecture is the 
QNX realtime @& —— 
OS. Which r 
means Photon 
applications 
inherit 





/ scalability, message- 
" based IPC, and network- 

/ distributed processing. 

\ The result is a realtime 
graphical platform 
never before seen 







At last, a window into the black box. 
Photon lets you monitor and control your 
embedded system from remote computers — 


even from non-QNX platforms. 







...a window into 
your embedded 
system from an 
X workstation. £ 
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Breakthrough Connectivity 


Imagine being able to see 

into your embedded device — 
and control it — from a remote 
QNX box. Or from an 
X workstation. Or from 
a Windows-based PC. 


Photon’s jump-gate 
connectivity™ even lets you 
“beam” or transport an 
application from one 
QNX node to another! 


Breakthrough Efficiency 


Photon can deliver high- 
end, workstation-class 
graphics even on low-cost 
PC hardware. It uses memory 
wisely. And it comes with a low 
runtime price tag. 


You can also expect to save 
development time, thanks 
to Photon’s easy-to-use 
API and extensible _ 
widget library. .— And 
“when you 
, use the code- 

/ generating Photon 
/ Application Builder, 
f you won't have to spend 
' any time coding your 


" interface by hand — 


and it won’t cost 
you an arm and 
a leg either. 













Breakthrough Performance 


Imagine the power of 
a high-end graphics system, 
but with the agility of a 
realtime executive. With 
Photon’s impressive 
drawing speeds 
(even across phone 
lines!) and intuitive 
UI design, your 
embedded PCs 
will look and feel 
like turbo- 





...a window into your 
embedded system even from charged 
within MS-Windows. 


workstations. 


Photon Takes You Places 


With Photon’s phenomenal 
performance, incredible efficiency, 
unique jump-gate connectivity... 
there’s no telling how far you 

can go. And since Photon supports 
Unicode, you'll 
be able to take 
your realtime 
solutions 
anywhere 

in the world. 


The Photon Application Builder 
beats tedious hand-coded GUI 
building hands down! 





"mn ih 
The Leading Realtime OS for PCs 
Ce errs— rrCMCP 
To find out more about the leading realtime OS for PCs, 


call 800 676 0566 or 613 591 0931. (EXTENSION #1026) 
Or reach us via email at info@ gnx.com or on the web at http://www.qnx.com. 


QNX Software Systems Ltd., 175 Terence Matthews Crescent, Kanata, Ontario, Canada K2M 1W8_ Voice: 613-591-0931 Fax: 613-591-3579 Email: info@qnx.com Web: http://www.qnx.com 
Europe: 17 Bishops Court, Church Road, Bishopstoke, Hampshire, SOSO 6PE, England Voice: (+44) 1703 611800 Fax: (+44) 1703 641153 Email: QNXeurope@qnx.com 
© QNX Software Systems Ltd. 1995. QNX is a registered trademark and Photon microGUI and jump-gate connectivity are trademarks of QNX Software Systems Ltd. All other trademarks belong to their respective owners. 
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STORAGE NEEDS GETTING 
A LITTLE OUT OF HAND? 












EXPAND WITH A’ DRIVE THAT EXPANDS WITH YOU. 


° Interlocking stackability ARTECON introduces Lynx the new standard in SCSI What’s more, Lynx’ basic value and performance is 
°  1MB - 4GB disk capacities peripheral technology. Lynx is a revolutionary mass stor- available at the same prices as so called ‘standard’ 
age subsystem, one that finally matches the technological suosystems. A rich set of options includes front-panel LCD 
° Fast-narrow and fast-wide ee ; 
advances of PCs, workstations and devices stride for stride. and keypad for disk information display and setting, true 
¢ 4mm DAT, and 3.5” floppy Ease of use and reliability are inherent in its visionary hot plug removability and a front removable power supply 
device options ; 
design. for ease of service. 


e 8mm, CD-ROM, and QIC 5.25” 
options Features such as interlocking Disk capacities range from 1MB to over 4GB in a single 


stackability, external SCS] and AC enclosure. And Lynx supports other 3.5” and 5.25” half- 


° AC and SCSI jumpers replace 


external cables jumpers, and internal printed cir- height devices too, such as tape, optical and floppy drives. 
cuit cards instead of SCSI cable 


are all standard. SCSI bus length 


All together, the £ family of subsystems represents the 
* Optional LCD and keypad setner, yx y y’ p 


new standard in mass storage. Anything less is now sub- 
° Optional hot plug removable 
drives, front removable power 


can now be measured in inches standard. Give us a call - we can help you get your mass 





supply rather than feet. And at an storage needs back in hand. 
extremely compact size of 
ae 1-800-USA-ARTE 
Mac and other PC platforms 2.6’(H) x 6.75°(W) x 10”(D), 
Lynx will clean up your desktop too. www.artecon.com 


email: sales@artecon.com 


Enterprising solutions for your enterprise.™ 








PO Box 9000, Carlsbad, CA 92018-9000 
(619)931-5500 FAX (619) 931-5527 


email: sales @ artecon.com 
A Member of the Nordic Group of Companies 


Artecon Canada (416) 487-7701 A Nihon Artecon 81-03-5458-8260 A Artecon Europe 31-53-4832208 A Artecon France 33-1-69-1818-50 A Artecon U.K. 01344-874301 
Artecon and the Artecon logo are registered trademarks of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers. 
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Virtual reality strengthens the link between people and computers 


inmainstream applications. By Dick Pountain 


VR Meets Reality 


ention virtual reality (VR) to 
most people, and they con- 
jure up visions of mutant 
space invaders or Indy cars 
racing around a track. But you can use 
VR just as well to experience a new build- 
ing design, safely examine the hazardous 
world of a nuclear reactor core, or see 
how a hidden steering assembly stands 
up to acountry road. The more VR ma- 
tures—and runs on common platforms, 
such as Windows-based x86 machines— 
the more we see VR for what it really is: 
another way for people to interact with 
computers, rather than some psychedel- 
ic other world where fantasies come true. 
The prosaic reality is that you can get 
out of a virtual world only what you put 
into it; until recently, building virtual 
worlds was such a chore that what you 
got out was, frankly, not very much. 
That’s all set to change with a new gen- 
eration of VR authoring and delivery 
tools that take enough of the pain out 
of building VR systems to make them a 
practical proposition for businesses. 
Corporate developers can build VR 
applications that range from simple to 
complex for single users or client/serv- 
er environments. The trade-offs among 
these systems are like those for any tra- 
ditional development platform: The 
tools that are easiest to use produce the 
most basic applications. But the choice 
of products lets you put together the right 
package of tools for your needs. 





Virtual Windows 


Typical of the new generation of VR 
authoring tools is Datapath’s Reali- 
Mation, a software suite for developing 
VR systems on platforms ranging from 
low-end PCs up to networks of work- 
stations. As its name suggests, RealiMa- 
tion combines the attributes of reality 
and animation for VR, simulation, and 
game applications. RealiMation has the 
concepts of time and motion built into 
it so that, in addition to defining and tra- 
versing an interactive virtual world, you 








As the basic building blocks of VR systems mature, applications 


are no longer bound to proprietary hardware platforms. 


can define motions and trajectories for 
the objects in that world and capture 
the results as animation for later replay. 

RealiMation consists of three main 
components. The RealiBase database 
contains descriptions of the appearance 
and behavior of objects in your virtual 
world; RealiLib is the API via which you 
can write C programs to manipulate the 
virtual world and create custom appli- 
cations; and RealiMationSTE (Space 
Time Editor) is the tool that brings data- 
base entries almost to life. This space and 
time editor lets you interactively create 
and modify RealiBases and also acts as 
the run-time support to deliver finished 
systems: You can create acomplete walk- 
through or simulation using just the STE 
with no programming involved. The STE 
is not a 3-D modeling tool, but you can 


import objects created with other tools, 
including 3-D Studio and AutoCAD DXF, 
as well as Virtual Reality Modeling Lan- 
guage (VRML) files. 

Tools like RealiMationSTE show how 
far VR has grown since its early days in 
research labs. Instead of proprietary and 
arcane systems, developers now have 
development kits that run on general- 
purpose OSes and processors. For exam- 
ple, RealiMationSTE is a 32-bit pro- 
gram that runs under Windows 95 or NT, 
and it supports hot links that let you at- 
tach data and behavior to 3-D objects. 

Why is this imporant? Say you want 
a client to walk out onto the terrace of a 
building you’ve designed, and in addi- 
tion to the look of the space you want to 
simulate the rush of urban life whirring 
around the building. Hot links trigger 
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WAV sound files and a video clip as the 
client “walks” through the door to this 
virtual terrace. Hotlinks can activate any 
executable program, another RealiBase 
(allowing a “tunnel” between worlds), 
or even a uniform resource locator (URL) 
so you can create 3-D Web browsers. 

Another nod to the real world is the 
fact that RealiMation is a portable and 
distributed system. RealiBases are proces- 
sor-independent, so you can view the 
same world on anything from an x86- 
based PC to an SGI Indigo. You can devel- 
op an application onasingle PC and then 
run it as a client/server system with the 
application running on one machine and 
one or more remote RealiMation servers 
performing the image generation. 

You just relink your application to the 
RealiNet library: There is no need to 
recompile it. Further, each RealiMation 
server can support multiple channels into 
the same RealiBase, and each channel can 
show a different viewpoint. This lets you 
hang multiple monitors or headsets off 
the machine, which greatly simplifies the 
development of multiuser training simu- 
lations and games. 

RealiMation supports third-party ren- 
dering hardware, so it’s independent of 
any display technology. This should en- 
sure early support of the new 3-D accel- 
erator chips, such as GLINT and nVIDIA, 
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RealiMation supports snulliphe cameras, which you can instruct 


to travel through a virtual scene on preset trajectories. 


that will soon flood the market. At pres- 
ent, the program supports OpenGL, Cri- 
terion Render Ware, and Intel 3DR, with 
Microsoft’s DirectX, Apple QuickDraw, 
and Argonaut BRender support in the 
works. You can even hot-swap render en- 
gines at run time, and the display instant- 
ly changes to reflect the new algorithm. 





If you develop entirely within a Win- 
dows environment, there is an OLE de- 
veloper edition that turns RealiMation 
into an OLE automation server. Thus, you 
can build 3-D visualization systems that 
use existing data-analysis tools, such as 
Excel and Mathematica. 

Virtech, based in Fife, Scotland, used 
RealiMation to help quell fears that a pro- 
posed parking lot for a Loch Ness visitor 
center would ruin the landscape. Historic 
Scotland commissioned a RealiMation- 
based virtual walk-through to show local 
residents how the lot’s appearance would 
blend in with the surrounding area. To 
add to the challenge, the historical agency 
needed the simulation in just 14 days. 

Virtech used the RealiMation API to 
build a front end that reads in survey files 
and turns them into virtual worlds. His- 
toric Scotland had been quoted prices of 
up to $330,000 by other firms, but Virtech 
did it for a fraction of this figure. “Build- 
ing models manually used to be slow and 
expensive, but nowadays we can always 
find some way to automate the process 
using the [RealiMation] API,” says John 
Kelly, technical director of Virtech. “And 
we can deliver [the simulation] on a PC 
rather than on an SGI [machine].” 


Client/Server Worlds 


While Windows and less-expensive x86 
hardware can now support VR, some VR 
pioneers, including Ford, Gulfstream, 
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McDonnell Douglas, and the U.S. Army 
Research Lab, need scaled-up platforms 
that work in a highly distributed client/ 
server environment. For these applica- 
tions, Division offers dVS, a Unix-based 
OS layer that supports VR systems on par- 
allel and distributed hardware. Division 
makes its own parallel graphics acceler- 
ator hardware, but the firm has also port- 
ed dVS as a software-only product onto 
Silicon Graphics and Hewlett-Packard 
graphics workstations. Division has also 
just completed a Windows-hosted ver- 
sion of dVS to allow interworking be- 
tween PCs and Unix workstations. 

A distributed client/server system, dVS 
breaks down the task of supporting a vir- 
tual world in a more fine-grained way 
than RealiMation does. The dVS system 
contains several independent servers, 
called actors. You can run each actor on 
a different processor or processors. Sep- 
arate actors are responsible for image 
generation (i.e., geometry and render- 
ing), spatializing stereo audio, collision 
detection, Newtonian physics (i.e., im- 
plementing the laws of gravity, friction, 
and elasticity on moving objects), and 
input and output device control. The lat- 
ter actor supports a variety of VR head- 





here does animation end and virtual 
reality (VR) begin? The extraordinar- 


ily realistic animationusedinsuchmoviesas _ 


Jurassic Parkand Toy Storyisn't VR, no mat- 

ter how temptingly real the scenes look. Every 

time you watch Jurassic Park, you're seeing 

the same set of viewpoints—the ones that 
| Steven Spielberg chose for you. Byc contrast, 
: virtual realityisa “place” that you can enter, 
| move through, and interact with at will. 

_ What you : seeinaVR system i is not a set 
of stored images, but rather a view—com- 
puted on the fly—ontoa database of 3-D ob- 
ject data that describes the geometry and 
attributes of a virtual world. The VR soft- 
ware has to read your current position in vir- 
tual space, determine what objects should 
be visible from this viewpoint, read their coor- 
dinates from the database, and transform 
them into perspective. And, as if that’s not 
hard enough, the software also has to render 

ay the ee in real time—between 10 and 
_ per i, or around 50 millisec- 
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VR Meets Reality 





Division's dVS lets companies verify parts clearances by using 


immersive VR systems rather than multimillion-dollar scale models. 


sets and 3-D pointing and tracking devices. 

Because dVS is a multiuser system, it 
enables several networked users to work 
together in the same virtual world. A sep- 
arate actor, called the Body Actor, pro- 
vides an interface to each participant in 
such a shared virtual environment. The 


dered off-line and not in real time. For exam- 
ple, in the making of Joy Story, a network of 
117 Sun workstations rendered each frame. 
Depending on its complexity, a frame could 
require between 2 and 15 hours to render. 
Animating the actors’ faces took about a 
week for each 8 seconds of dialogue. Ani- 
mators are free to use photo-realistic ren- 
dering techniques, such as ray tracing and 
environment mapping, that are not yet feasi- 
ble for real-time VR systems (except on the 
most powerful platforms, such as the SGI 
Onyx/RealityEngine). 

For VR systems, rendering speed is par- 
amount to achieve an acceptable refresh rate 
without flicker. To this end, VR systems often 
use dynamic schemes that downgrade the 
level of detail rendered for distant objects 
or during rapid motion. 

Nevertheless, VR and animation technol- 
ogies have a lot in common, and they will con- 
verge more and more as rendering hardware 
becomes more powertul. You already can use 
the same 3-D modeling tools, including 3D 
Studio and TrueSpace, to create objects for 


_ use in either VR or animation. 


Body Actor, assisted by Input and Colli- 
sion Actors, monitors each participant’s 
position and boundary attributes in real 
time. This multiserver architecture means 
that you can run user applications in par- 
allel with the virtual environment. You 
can, for example, feed continuous data 
streams into dVS while visualizing them 
in real time. 

The dVS system offers three choices for 
building applications. One tool is dVISE, 
an interactive authoring environment 
that runs on top of dVS and lets you build 
virtual worlds without programming; it 
comes with data-exchange interfaces 
for AutoCAD, 3D Studio, Wavefront, and 
MultiGen 3-D modelers. 

The company sells extra converters for 
leading industrial CAD packages, such 
as Intergraph EMS, CADDS 4, IGES 5, and 
Dassault’s CATIA. These converters en- 
able you to directly import engineering 
drawings to build virtual models. The 
dVISE tool also contains an immersive VR 
editor that lets you go inside a virtual 
world, move objects around, and paint 
them. Using the editor, you can adjust at- 
tributes, such as sound and visibility, by 
selecting from a virtual menu of floating 
toolicons. You also can set conditional trig- 
gers for events. 

Rather than building VR applications 
interactively in dVISE, you can write Vir- 
tual Data Interchange (VDI) scripts to de- 
fine virtual worlds (you use traditional 
text editors and VDI notation to create 
the scripts). Finally, you can link your 


| Fiteuyelitetit 
the first PC 


worthy enough 


to work beside 
your trusty 


HP printer. 





You never give your HP printer a second thought. You just know it’s going to work. FROM 3] 389 
7 


Now that same HP performance can be found in a line of PCs designed specifically Minitower or Desktop models: 


elntel 100, 120, 133, 150 or 166 MHz 
Pentium processor 


for the demands of small business. The HP Vectra 500 PCs. They arrive ready to work— 


some armed with Microsoft® Office for Windows® 95 Professional Edition and Microsoft auea memory 
max 
Publisher. And to make everything a little more manageable, HP gives you free online °256KB cache memory’ 


°64-bit PCI video 
Designed for Service and support. Dealers include: Intelligent Electronics, °2.5GB hard drive? 





“52568 °4X, 6X or 8X EIDE CD-ROM Drive’ 
15588 . ' 
ERE Computerland, Datago, MicroAge, Inacom and CompUSA Tr err 
1 5ese8 : ; oy 
oes - Corporate. For more information, call 1-800-322-HPPC, Se 
entium® Microsoft® ¢16-bit Soundblaster audio‘ 
pengum Windows 95 Ext. 1557.. And see what a good family name can do for you. «Hands-free headset with microphone’ 
1-year on-site warranty’ 
"In Canada, call 1-800-387-3867. *Average U.S. street price for Pentium® processor-based HP Vectra 510 5/75 PC. Monitor not included. HP Vectra 500 PCs come with Microsoft Windows 95 preinstalled. ¢ 1-year free phone support for hard- 
‘Standard on 133 and 166 MCx models, optional on all other models. Other capacities available. ?Standard on CD, MC and MCx models. ‘Multimedia models only. 5On-site, second-day business service. Microsoft 
and Windows are U.S. registered trademarks of Microsoft Corporation. Pentium and the Intel Inside logo are registered trademarks of Intel Corporation ©1996 Hewlett-Packard Company PPG429 ware, 90-day free software support 





HEWLETT* 
PACKARD 











own C programs with Division’s VC li- 
brary, which gives you direct access to the 
dVS actors. 

Bob Stone runs one of Europe’s old- 
est VR firms, VR Solutions, which uses 
dVISE to deliver maintenance-verifica- 
tion systems to Rolls Royce and Vickers 
(for aircraft engines and nuclear sub- 
marines, respectively). These applica- 
tions help designers check whether engi- 
neers can reach parts in confined spaces. 
“Vickers used to check clearances by 
building a one-fifth-scale plastic model, 
which was phenomenally expensive,” 
Stone says. 

The fully immersive VR systems cost, 
depending on development time, about 
$395,000 to $495,000. By contrast, the 
cost of amodel ranged between $6.6 mil- 
lion and $13.2 million (even at one-fifth 
scale, they fill an airplane-hangar-size 
building). Using dVISE simplifies main- 
taining and managing the VR systems 
themselves. “I don’t consider myself to 
be a programmer, but I can alter a mod- 
el in dVISE,” Stone says. 


High-End VR 

At the top end of the market, Multigen’s 
new Smartscene delivers one of the most 
interactive VR authoring systems in the 
world. Multigen produces 3-D modeling 
tools for Silicon Graphics workstations 
and professional simulation systems from 
Evans & Sutherland and Lockheed/Mar- 
tin. Its current customers include some 
of the world’s biggest manufacturers, 
including Boeing, BMW, Chrysler, Gen- 
eral Motors, and Volvo. 

Smartscene is an advanced editor for 
assembling 3-D scenes from prefabricat- 
ed parts. It’s reminiscent of a fully immer- 
sive version of SimCity. 

To use Smartscene, you wear a head- 
mounted VR display and a pair of special 
“Pinch Gloves,” which have touchpads 
on each fingertip that act like mouse but- 
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tons when touched by the thumb. The 
two-handed interface allows you to inter- 
act with the objects inside Smartscene 
using the same kinds of hand movements 
and grips you would use for real-world 
objects. Your natural eye-hand coordina- 
tion also comes into play. 

The basic component tool sets that you 
work with appear as 3-D trays—which 
look somewhat like TV dinners—that 


claims that Smartscene is a full order of 
magnitude faster at creating 3-D worlds 
than conventional editors. 


An Interactive Future 


Smartscene-style interactivity is current- 
ly available only on Silicon Graphics Indi- 
go Impact workstations, but within a year 
or two you may see this level of graphics 
performance on Pentium Pro—based PCs 





Proprietary Pinch Glove technology in Multigen's Smartscene lets 


you manipulate VR objects almost as if they were real-world objects. 


you can hold in your hand while you 
search for the parts you need. Unlike in 
the real world, however, Smartscene 
objects all have 3-D handles that allow 
you to stretch and scale them or change 
their color or texture. There are also 
“hyper-real” shortcuts in this world: If 
you want to see the far side of something, 
you don’t have to rotate the object man- 
ually. You just cross your arms, and the 
distant side turns to face you. 

Don the VR display, and you see sets of 
prefabricated parts, called Smartkits, that 
appear to be attached to stalks, like the 
plastic components of a model-airplane 
kit. You select the part you need and then 
use the gloves to stretch and color the part 
to your requirements. Such parts have 
built-in intelligence, called ModelTime 
behavior; thus, when you place them 
roughly into position, they snap togeth- 
er in the right place. A tree, for example, 
will plant itself in a lawn and not atop 
a nearby roof. You can run scenes creat- 
ed in Smartscene under Silicon Graph- 
ics Performer software, and Multigen 


with the new generation of 3-D acceler- 
ated graphics cards. Previously expensive 
peripherals, such as headset displays 
and data gloves, are beginning to fall in 
price, driven by the games market. Light- 
weight headsets, such as Virtual i-O’s i- 
glasses, already sell for under $500. 

Once this sort of power is available at 
PC prices, we will see VR applications 
bloom. Attendees at the CeBIT show ear- 
lier this year saw Vierte Art’s Vuppet- 
Master application, which captures your 
facial expressions using a head-mounted 
video camera and merges them in real 
time onto any 3-D object displayed on 
an SGI workstation screen. If grafted onto 
a multiuser, immersive VR system, tech- 
nology like this could revolutionize the 
effectiveness of VR as a tool for diverse 
uses, such as remote teaching, technical 
support, or phobia therapy, not to men- 
tion recreation. W 





Dick Pountain is a BYTE contributing editor 
based in London. You can reach him by send- 
ing e-mail to dickp@bix.com. 








Eye-tracking technology can initiate an ongoing dialogue 


between youand your computer. ByAlan Joch 


What Pupils Teach Computers 


he next time you stare at your 
computer, your computer 
might be staring back. Not 
passively, like when a vid- 
eoconferencing camera records your 
image, but actively, so that your com- 
puter watches your eyes scan the screen 
and waits for you to linger on an icon or 
menu item. The instant your eyes stop 
moving—250 milliseconds afterward, to 
be exact—the application that you want 
opens up, almost as if your computer 
were reading your mind. 

A new generation of research using 
eye-tracking hardware and on-screen 
graphical symbols, dubbed eyecons, is 
happening in earnest in North America 
and Europe. “Easy” applications, such 
as hands-free command input for fight- 
er pilots, historically have received the 
most research attention. However, now 
eye-tracking developers are tackling 
the really difficult work—making the 
technology efficient for general business 
applications. 

Some benefits of eye tracking are obvi- 
ous. Lab studies have shown that the 
technology lets you work about 25 per- 
cent faster than you can witha tradition- 
al mouse. Hands-free input also means 
no carpal-tunnel problems or tendinitis. 
What’s more, eye tracking may be the 
only way for some disabled people to in- 
teract with a computer. 

But researchers have their eyes on even 
bigger prizes. Some people think eye 
tracking is ushering in a new era of non- 
command interfaces that engage com- 
puters and humans in a continuous dia- 
logue. Rather than waiting for you to 
issue discrete commands, these interfaces 
monitor body language to anticipate 
your next move, like a bass player accom- 
panying a jazz pianist. 

Eye tracking can be especially useful 
when you’re browsing for information, 
whether it’s application icons scattered 
across a screen or hot links throughout 
a Web document. However, the mouse 
will still reign once you’re ina document 





Eye-Tracking Hardware 


Auto-calibration 


processor Eye-tracking 


image processor 





The IR beam illuminates the 
pupil to make it more visible 
to the video camera. Eye 
movements, as recorded by 
the camera, go to the on- 
board processors, which can 
determine where the eye is 
looking and which screen 
objects hold the user’s 
attention. 


IR illuminator 


Hands-free eye-tracking systems let people work 25 percent 


faster than they can when using a traditional mouse. 


and performing precise tasks, such as cut- 
ting and pasting. 

When everything’s going right, says 
Robert Jacob, an eye-tracking researcher 
since 1988, eye tracking feels like “the 
system is executing the user’s intentions 
before he or she expresses them.” But not 
everything works right all the time. Al- 
though commercial eye-tracking hard- 
ware has dropped in price from about 
$250,000 to $20,000 in the last eight years, 
the hardware can be unstable. A system 
that works well with one person might 
stumble when someone else sits at the 
computer. One explanation: People with 
naturally larger pupils have the greatest 
success with eye tracking. 

That’s because the pupil is the com- 
mand center for most eye-tracking sys- 
tems. Eye-tracking hardware shines an 


infrared beam into the user’s eye to illu- 
minate the pupil so that a custom video 
camera mounted on the computer can 
record the pupil image. Image-process- 
ing hardware digitizes the pupil image 
and turns eye movements into horizon- 
tal, vertical, and depth coordinates. 
During the dark ages of eye tracking, 
humans had to use a bite bar to make sure 
their heads didn’t move. Today’s systems 
factor out head movement by reading a 
nonpupil reference, typically a point of 
light reflected from the cornea. 
Hardware vendor ISCAN sells systems 
that consist of two AT-bus cards that plug 
into a standard PC or workstation and 
handle coordinate tracking and image 
processing (see the figure “Eye-Iracking 
Hardware” above). A video camera with 
infrared optics to capture the user’s eye 
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image can be mounted on the PC or at- 
tached to a lightweight headband. The 
headband includes a special mirror that 
the user can see through but reflects an 
infrared beam into the user’s pupil; a ca- 
ble connects the headband directly to the 
image processors in the PC. 

Applied Science Laboratories sells sim- 
ilar systems. The company recently pur- 
chased technology from Daimler Benz, 
which has developed systems that can 
be used in bright-light conditions. 

The basic hardware components of a 
rudimentary eye-tracking system are be- 


What Pupils Teach Computers 


coming commonplace on today’s PC. For 
example, some PCs and Power Macs now 
ship with a video camera, built-in frame 
grabbers, and high-speed video proces- 
sors. This equipment would need cus- 
tomization for eye tracking—video cam- 
eras for eye tracking require stronger 
telephoto capabilities than videoconfer- 
encing requires, for example—but the 
basic building blocks are there. 
Eye-tracking hardware is only half the 
puzzle. Software will be the key to turn- 
ing this specialized equipment into a 
workable input system for business ap- 
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Aren’t all UPS warranties alike? 

No. Deltec offers the industry’s longest, 
most comprehensive warranties 
including 5- and 10-year pro-rated 
warranties, $25,000 Load Protection, 
and a 60-Day No Questions Asked 
Customer Satisfaction Guarantee. 


Aren’t all UPS batteries alike? 


Batteries, the most critical component of 
any UPS, are alike. Deltec is the only 
manufacturer to offer Advanced battery 
Management (ABM™) that uses a 
patented 3-stage charger to double 
battery life. Exclusive circuitry also 
provides reliable advanced warning 
when batteries require service — so 
users are never left in the dark. 


What determines price/performance 
value? 

From PCs to mainframes, Deltec UPSs 
are, the price/ performance leaders in 
the areas most important to users: 
reliability, ease-of-use, and customer 
support. Deltec’s goal is to offer 
products with unique user benefits at 
very competitive prices. 


Call today for a FREE info kit: 
1-800-DELTEC-1 


How important is a broad product line? 
Deltec’s roots were established 
protecting critical mainframe applica- 
tions. We now bring those advanced 
features to micro UPSs with the most 
comprehensive product offering 
available and factory trained service 
engineers throughout the nation. 


How do you evaluate system reliability? 
After more than 25 years as a technol- 
ogy leader end-users, independent test 
labs, and leading computer manufac- 
turers alike have rated Deltec UPSs #1 
in this vital area. 





evision: 





sot 


Why is power management soft 
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safeguarding hardware. Deltec’s power 
management software saves data 
throughout the network and ensures 
graceful shutdown during extended 
blackouts. LanSafe II and FailSafe III 
packages are compatible with all major 
operating systems — and work with 
Deltec’s, as well as other 
manufacturer’s, UPSs. 
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plications. A key software component is 
the user interface management system 
(UIMS), which interprets eye positions 
and monitors the areas on the screen 
where a person focuses attention. A fixa- 
tion algorithm turns these pauses, known 
as dwell time, into a discrete token, which 
is eye-tracking parlance for events. “We 
report tokens for the start, continuation, 
and end of each detected fixation,” says 
Jacob, who began developing UIMS soft- 
ware at the Navy Research Laboratory 
and has moved to Tufts University to con- 
tinue his work. His UIMS is written in 
C++ and runs under Unix. 

In practice, the interface screen might 
be filled with application icons. You’d 
need to focus on an icon for only 150 to 
250 ms before the eye-tracking system 
interpreted that dwell time as a command 
and opened the application. 

In some early systems, eye movements 
controlled an on-screen cursor. But re- 
searchers have discarded that approach 
because users became annoyed bya 
blurred arrow that was always flying 





around within their field of vision. 

Users haven’t reported such prob- 
lems as eyestrain while using these sys- 
tems. However, some older hardware 
needed an IR light so strong that it dried 
out the tears of people wearing contact 
lenses. Others say that the systems are so 
fast and responsive that they try to avoid 
blinking for fear of missing something. 

Will eye tracking dominate our desk- 
tops by the turn of the century? Proba- 
bly not. Vendors and researchers believe 
our eyes will be only one component of 
future “multimodal input” systems. 

When those systems come, we’ll be 
gazing, talking, and pointing at our com- 
puters to give them commands. And in 
return, our computers will become more 
adept at deciphering how our bodies say 
what’s on our minds. & 


Alan Joch is BY TE’s senior editor for features. 
You can reach him at ajoch@bix.com. 
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5 Reliable Servers 


for Remote Access 


ou’re stuck ina hotel roomin 
Salt Lake City, but you need 
to tweak a file that is on your 
firm’s network server in 
Atlanta. Good luck if you’re in a hurry, 
because any experienced road warrior 
can tell you that getting fast and reliable 
access to company resources from a 
remote site isn’t yet up to speed. Indeed, 
weak remote-access performance is 
becoming a serious problem for many 
large firms that have telecommuters, 
small branch offices, and traveling exec- 
utives. Network managers should take 
heed because the horde of nomadic work- 
ers is growing fast. 

“There is a surge in telecommuting 
issues,” says Marlo Kosanovich, an ana- 
lyst for the Meta Group who specializes 
in remote access. “Clean air acts are forc- 
ing companies in cities like Los Angeles 
to start telecommuting options. Also, 
more people are working at home, and 
companies find that this saves them 
money by renting less office space. More 
traveling professionals than before are 
getting access to the network on the 
road.” 

For this reason, many network man- 
agers are turning to remote-access servers 
to improve network connectivity for 
those who work outside office walls. 
With a remote-access server, you can dial 
directly into the network over dial-up, 
ISDN, or leased lines. The server acts as a 
traffic cop, directing incoming messages 
to resources on the LAN. This way, 
telecommuters don’t have to dedicate a 
system in the home office for remote-con- 
trol access of a PC as long as their files 
are somewhere on the dial-up LAN. Also, 
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the routers can act as sentinels for net- 
work administrators to manage proto- 
cols and security for remote access to 
the network. 

Networking systems, particularly 
those including remote access, rely on 
complex—and sometimes fragile—inter- 
dependencies among their numerous 
component parts. Not only must each 
component of a remote-access system 
work well by itself, it must also integrate 
with the other components to provide a 
cohesive whole that works from end to 
end. Your remote-network calls must go 
through a gauntlet of modems, telephone 


SPEESBEST 


REMOTE-ACCESS SERVERS 


cas a sprecrpesrestresae 


lines, gateways, and the servers them- 
selves before they reach the LAN. Every- 
thing has to click in a remote-access solu- 
tion. Otherwise, remote users will 
become isolated islands in your firm’s 
data stream. 

In this hardware roundup, we tested 
five eight-port remote-access servers. 
They range in price from $1095 to $4745 
and—relative to other remote-access 
servers on the market—are low-end solu- 
tions because they are limited to eight or 
10 ports. If only this number of remote 
users will access your LAN concurrently, 
they'll do the job. Otherwise, you'll need 
a more expensive 16-port (or greater) 


Don’t get caught in a network 





jam. Stay connected with one of 
the five fast, reliable remote- 
access servers tested here. 

By Jim Kane and Dorothy Hudson 


server, which most of the vendors offer. 
The servers enhance file transfer speeds, 
help users access company databases, and 
run enterprise applications that reside on 
the central LAN. 

To be included for testing (see Test Specs 
on page 107), a remote-access server had 
to have eight simultaneous connections; 
have support for Novell NetWare 4.x (we 
tested with a NetWare server), Win- 
dows NT 3.51, IPX/SPX, and TCP/IP; and 
provide asynchronous data transfer rates 
of at least 115.2 Kbps. We based our 
evaluation mostly on performance be- 
cause fast network access is aconcern for 
remote-access users. However, for sys- 
tems administrators, usability and fea- 
tures are important. Therefore, we 
weighed those two components almost 
as high as performance. 


The Remote Possibilities 


The five servers—3Com’s AccessBuilder 
4000, Digi International’s AccelePort 
8em, Emulex’s ConnectPlus Pro, SBE’s 
netXpand Central, and Shiva’s Lan- 
Rover/E—offer different architectures 
and price/performance levels. The rout- 
ers use serial-port connections for exter- 
nal modems or have Type II or Type II 
slots for PC Card modems. 

The servers all come with remote- 
access management software, and they 
have such security features as encrypted 
password protection, the Password 
Authentication Protocol (PAP), and the 
Challenge Handshake Authentication 
Protocol (CHAP). The major reason there 
are so many checks and challenges is secu- 
rity. Once you are authenticated by the 
router itself, you are then given the 
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@ MAIN PROCESSOR BOARD 
eo” The remote-access servers that 
Pg we tested have RISC-based and 
Motorola processors that intelli- 
gently route remote-access calls 
to resources on the LAN. 


iin 








FRONT-PANEL LEDS : _ CPU 
The blinking LED indicators provide “9 . 
troubleshooting and status information about the 
remote-access servers. Error-display messages can indicate, 
for instance, if a server has a configuration error condition. 


ILLUSTRATIONS: SANDERS/TIKKANEN DESIGN & ILLUSTRATION © 1996 


SERIAL CONSOLE PORT 
An RS-232 console port is provided on the router's 


main processor board. You can connect a workstation 


running a terminal-emulation program to the port for 
installing, configuring, and monitoring your server. 


Pig 





LAN-PORT CONNECTIONS 
ot Attachment unit interface (AUD), BNC, and 10Base-T con- 
24,/ — nectors plug into a remote-access server's on-board Ether- 
Keg 4 ; é 
6 of 4 net port. Token-ring versions can provide connectors for 
of of shielded twisted-pair (STP) and unshielded twisted-pair 
o* Pd 7 (UTP) media connections. 





v2 
OPTIONAL I/O CARD BAY % 


Most remote-access servers leave room for you to add 
Ethernet ports or plug-in ISDN Basic Rate Interface 
(BRI) modules for faster ISDN services. You can also add 
high-speed synchronous interfaces for leased lines. 


‘EIGHT-PORT ASYNCHRONOUS 1/0 CARD 
Most of the servers that we tested have eight ports to attach 
the routers to external or internal dial-out modems. Some 
routers provide siots for PC Card modems, and others use 
serial or RJ-45 ports for external modems. 


opportunity to attempt a network log-in. 
Emulex’s ConnectPlus Pro and SBE’s 
netXpand Central are PC Card—based 
remote-access servers. The Connect- 
Plus Pro has four Type III PC Card slots, 
where users can stack eight Type II 
modems. There are also two WAN ports 
and one V.24 asynchronous port. The 
server has a 25-MHz Motorola MC68360 
processor with a daughtercard slot for 
upgrades. The netXpand Central has 
eight Type II PC Card slots and two serial 
WAN ports. These servers obviously don’t 
come with modems, but you can buy 
eight 28.8-Kbps modems for about $160 
each, for an additional cost of $1280. 
Digi International’s AccelePort 8em is 


the lowest-cost remote-access server we 
tested. It consists of an ISA board that you 
install inside your network server with 
eight serial ports for external modems. 
The server uses an on-board processor to 
handle serial I/O interrupts, character 
processing, and data transfers. 

Shiva’s LanRover/E and the Access- 
Builder 4000 use external modems for 
remote users to attach to the LAN. These 
are higher-cost solutions, but their high 
performance makes them well worth the 
price. 

To test the remote-access servers (see 
Test Specs on page 107), we bombarded 
the routers with remote-access requests 
from eight users over regular analog tele- 


phone lines. The servers must direct the 
calls to applications, data, and personal 
file directories—something a telecom- 
muter would do during a regular work- 
day. For the best remote-access perfor- 
mance, we recommend ISDN- or T1-line 
connections, but as with the faster 
servers, the wider bandwidth will shrink 
your wallet. continued 
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R EM OT E - 


he number of users tapping 
in from afar for network re- 
sources has increased so fast 
that many market analysts 
predict an explosion in the sales of 
remote-access solutions in the next two 
years. The important thing to remember 
before buying a remote-access server is 
that remote access has many different 
looks. If you have a small traveling sales 
force that just dials in to check e-mail, 
remote-control software or an e-mail dial- 
in gateway and a fast modem in a laptop 
are fine. You have to make the jump toa 
router if you have telecommuters who 
regularly dial in for file transfers, use 
enterprise-wide applications, or fre- 
quently access your firm’s database. 

We tested the five servers (see Test Specs 
on page 107) as if they were set up for 
telecommuters dialing in over analog tele- 
phone lines using V.34 modems (28.8 
Kbps). We found that we could not satu- 
rate the routers because of the limited 
bandwidth bottleneck of the modems. 
Even the fastest V.34 modems that have 
a clean 28.8-Kbps connection—which 
support 155 Kbps with data-compression 
schemes—are just a pinhole ina clogged 
artery when compared to 10-MBps direct- 
LAN Ethernet connections. 

If you want better performance, you 
should try to set up remote users with 
wider-bandwidth ISDN or T1 lines. The 
downside of that is the $1000 price of 
ISDN modems plus maintenance of ISDN 
lines compared to cheaper V.34 modems 
transmitting over standard telephone 
lines. 

Our hands-on experience with the 
remote-access servers tells us that their 
main use is to efficiently manage and route 
calls through the network. The servers are 
far more easy to manage than remote-con- 
trol PCs. With Password Authentication 
Protocol (PAP) and Challenge Handshake 
Authentication Protocol (CHAP) secu- 
rity and callback capabilities, these 
remote-access servers will make any net- 
work administrator sleep better at night. 
The servers give network managers 
tighter control of resources and tighter 
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security, which any administrator can tell 
you are major problems with remote-con- 
trol access. 


3Com’s AccessBuilder 4000 


The AccessBuilder 4000 ($4745), our 
choice for best-overall server, is the most 
feature-filled server we tested. It can han- 
dle mixed asynchronous, synchronous, 
and ISDN technologies simultaneously. 
Remote PC, Mac, and Unix-based clients 
can dial in simultaneously via analog 
modems, ISDN, or Switched-56 data-ser- 
vice-unit (DSU) lines. The system accom- 
modates any mixture of four- or eight- 
port asynchronous WAN modules ora 
single-port T1/E1 (1.54 to 2.05 Mbps) syn- 


chronous module for high-bandwidth 


connections. The AccessBuilder 4000 
has an Intel 960 processor, and intelligent 
asynchronous cards reduce protocol pro- 
cessing overhead to further enhance its 
performance. 

As the network expands, you can install 
additional AccessBuilder servers and ports 
to provide more accessibility. The company 
provides software for centralized man- 
agement and offers security facilities. For 
Ethernet connections, attachment unit 
interface (AUI), BNC, and RJ-45 connectors 





provide links to thick- and thin-wire Ether- 
net and 10Base-I twisted-pair wiring. 
Remote users can opt for either Access- 
Builder’s own Windows, DOS, or OS/2 
client software or third-party PPP and SLIP 
client packages, including Windows 95 
and NT dial-up clients. AccessBuilder’s 
client utilities include an integrated phone 
book and multiple icons for dialing fre- 
quently accessed sites. AccessBuilder’s 
built-in security prevents unauthorized 
network access through password pro- 
tection and PAP and CHAP schemes. Auto- 
matic callback caller identification denies 
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access to unauthorized ISDN calls. The 
Windows-based management software 
was easy to learn and use, allowing 
detailed configuration of each port, as 
well as user management. 


Digi International’s 
AccelePort 8em 


At $1095, Digi International’s AccelePort 
8em is the lowest-cost solution of the five 
remote-access servers. It’s an internal/ 





external solution with an ISA-based add- 
in card that you install inside your LAN 
server connected to an external box that 
has eight serial-port connections for exter- 
nal modems. This direct-to-LAN-server 
attachment may be cost-effective, but it 
takes its toll on your server. 

Although the other routers stayed in the 
area of 3 percent to 8 percent CPU uti- 
lization during our performance tests, the 
AccelePort 8em router regularly used 12 
percent to 15 percent of our NetWare 
server, with occasional 100 percent spikes. 
On an already-busy network, this will 
degrade network performance during 
remote-access dial-ins. 

Digi bundles the NetWare Connect 2 
software suite with the AccelePort 8em. 
NetWare Connect 2 lets up to 128 remote 
DOS, Windows, and Mac users dial in and 
access information ona NetWare LAN. As 
a NetWare loadable module (NLM), the 
application uses the security features of 
NetWare, including NetWare Directory 
Service (NDS), log-in, password, and audit 
capabilities. 

We found some problems unique to 
Digi’s server. First, to install the server’s I/O 
card, you have to shut down the server and 
interrupt network activity in the office. 
This is soon forgotten after the server is tak- 
ing calls, but it is inconvenient for users 
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onthe LAN. Also, subpar user manuals low- 
ered the usability score of the AccelePort 
8em; in fact, most of the documentation is 
from Novell. Also, regarding installation, 
we felt a little uncomfortable using the semi- 
automated product installation (Novell’s 
INSTALL.NLM), and this required several 
technical-support sessions. 


Emulex’s ConnectPlus Pro 


The ConnectPlus Pro ($2895) has the clas- 
sic flat, stackable chassis with four Type III 





PC Card slots that you can insert eight Type 
II modems into. There are also two WAN 
ports and one V.24 asynchronous port. 
The ConnectPlus Pro has a 25-MHz Mo- 
torola MC68360 processor and has a 
daughtercard slot for future upgrades. The 
server’s performance was slightly better 
than that of SBE’s netXpand Central. 
Future software upgrades are accom- 
modated via the server’s 4 MB of DRAM, 
2 MB of flash memory, and 1 MB of boot 
PROM. The server provides multiproto- 
col dial-in support over PPP for NetWare 
(IPX) and Unix (TCP/IP) users. The server 
is compatible with major TCP/IP packages, 
including NetManage’s Chameleon, No- 
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vell’s Workplace, FTP Software’s PC/TCP, 
or any PPP-compatible TCP/IP stack. The 
server's Windows-based software is de- 
signed for NetWare (IPX) remote-node 
dial-in users. 

The Windows Manager software lets 
network managers configure and manage 
the server via IP or IPX clients. The tab- 
based software is easy to use and learn. 


SBE’s netXpand Central 


SBE’s netXpand Central isa relatively low- 
cost ($1899) remote-access server. It has 
eight Type II PC Card slots. Two serial ports 
support ['1/E1 lines for 10 simultaneous 
WAN connections. The stylish box routes 
TCP/IP and IPX protocols, bridges other 
protocols, and supports PPP for WAN inter- 
operability. This was one of the easiest 
servers to set up, and it came in second in 
the usability rating because its documen- 
tation is clear and concise, and its tab- 
based software is easy to learn and use. 
The netXpand Central includes Win- 
dows-based software for configuration, 
administration, and remote access. SBE 
updated its remote-access software earlier 








this year with the Prime option ($150), 
which provides more advanced routing 
features. Prime’s key features include data 
compression on ISDN ports for faster 
throughput, modem pooling, chat script- 
ing for remote dial-up services from Inter- 
net service providers (ISPs), and firewall 
filtering. Standard security features are PAP 
and CHAP, restricted callback, and pass- 
word ID. 


Shiva’s LanRover/E 





Shiva’s LanRover/E ($4199) received the 
highest usability rating and came in second 
in performance. We just had to plug in the 
modems to the server’s eight serial ports. 
Additional configuration was necessary to 
let users access the network, but Shiva’s 
Network Manager software made this easy. 

Shiva upgraded its remote-access soft- 
ware (ShivOS) this spring with version 4.0. 
It adds integrated ISDN to the remote- 
access solution, which lets network man- 
agers manage analog and ISDN multipro- 
tocol access to private LANs, intranets, and 
the Internet in one integrated platform. 
Shiva offers integrated ISDN Basic Rate 
Interface (BRI) hardware modules for the 
LanRover/Plus servers. continued 
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Hot Looks, Nice Voice 


hile most remote-access servers 
look like your average flat hub 
that you hide in a network closet, SBE’s 
netXpand Central has a sexy chassis with 





some curves in it. You can lay the purple 
box on its side, or you can set it upright 
with pedestal-like feet for the vertical 
look. The netXpand Central also has a 
voice-assist feature that reports the 
router’s status to you. When there is an 
error, a voice says a number that you look 
up in the user’s manual to troubleshoot 
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the problem. It also adds sound effects 
when you remove or plug ina modem 
from one of the server’s ports. 


Shiva Secures Remote 
Win 95 Clients 


\Afinsers users concerned with secu- 
rity should check out Shiva’s Win- 
dows 95 Security Pack, which provides 
roaming dial-back and change password 
features. The security kit lets remote users 
modify dial-back phone numbers as they 
move from location to location and 
enables the end user to modify a password 
as often as necessary, eliminating forced 
static authorization. Shiva helped Micro- 
soft develop the dial-up networking client 
in Windows 95, and the Windows 95 Secu- 
rity Pack is the first in a series of enhance- 
ments to extend the remote-access func- 
tionality in Windows 95. Itis bundled with 
ShivaOS and available on Shiva’s Web site 
(www.shiva.com). 


GUls 


ll the remote-access servers have 

helpful Windows-based software 
utilities that are a big improvement over 
command-line interfaces. For instance, 
the Transcend AccessBuilder Manager 
(TABM) configuration utility that comes 
with 3Com’s AccessBuilder 4000 pro- 
vides an external view of an Access- 
Builder server showing the status of any 
installed ports. There are instances when 
you must use the command-line inter- 
faces, but you can use TABM to set pass- 
words and install new servers, and you 
can pop up on-line help when necessary. 





nes all remote-access media, 


for a five-user pack 


P-\igwle)imm laren 
Cupertino, CA 


(408) 777-7500 
fax: (408) 777-7527 


www.airsoft.com 


used data on t ne 








e based our evaluation mostly on 
performance because fast net- 
work access is a big concern 
when choosing a remote-access server. 
We also, however, placed a strong weight- 
ing on usability and features, and then we 
looked at technology and value. Our best- 
overall rating formula breaks down this 
way: technology (10 percent), imple- 
mentation (40 percent, which is further 
divided into 40 percent for usability, 40 
percent for features, and 20 percent for 
value), and performance (50 percent). 
The performance test suite simulates 
from one to 16 remote users attempting 
to dial into a centralized LAN through the 
servers. To simulate multiple remote- 
access sessions, we had eight Windows 
95—based Dell Dimension XPS P75 PCs 
dialing into the servers using Hayes 
Microcomputer Products’ ((770) 840- 
9200) 28.8-Kbps Optima V.34/V.CF +fax 
+ voice modems. The servers would then 
route the calls to a Net Ware-based file 


fyou need remote connectivity for your small business or ee 
— Tgroup but can't afford the high-end hardware solutions available, 
. you should look at RouteMan from ae Toate series. At $599, 


SBE’s RouteMan c co ee bin 
Ethernet hub, and remote-access capabilities i ina unys box. 


server. The client-side systems were con- 
figured with 16 MB of RAM. We used tele- 
phone-line simulators from Northeast 
Innovations ((603) 229-0500) to create 
dial tones. 

NSTL’s InterMark file-access tests 
force the servers to seek files in the fol- 
lowing three file directories: 


e Applications—This directory has 
read-only access, and we use it the most 
in the tests. For this reason, it tends to 
remain in a remote-access server’s 
cache memory. 


e Data—This directory is much longer 
than the applications directory, so its 
individual files aren’t used as frequently. 
Typically, a server doesn’t cache these 


files. 


e Personal—This directory simulates 
where you must go to access a personal 
file; the primary traffic to this directory 


is to write files. The tests in this direc- 
tory also accommodate print traffic, 
which goes into a server’s print queue. 


To round out the evaluation, we rated 
usability and features. We checked out 
how easy the routers are to set up and 
use, and we weighted important features 
like customer support and warranty 
length. 


Traveling spieware’ S (206) 4 483- — 
Weighing i inatonly about 1 pound and eoreuming 10W ofp power, 
RouteMan provides client-to-LAN and LAN-to-LAN connections — 


through aPC Card slot. The slot ns eithera HGH eee | 


includes an acetal eee 10Base-T hae t 
lets you set up an entry-level network so can share resources 
and connect an intranet server. — 

RouteMan supports multilink PPP, IP traffi c-sensitive slates, ond a 
installation and configuration utilities for Windows 95 and NT PCs, _ 
as well as Windows 3.1x. It can asynchronously transferdataata _ 


SBE, Inc. 
San Ramon, CA 


(tom Me) Rctoroy/20 010) 
ie) em (OM RO) Rctoloey40P40) 


and record who has accessed your ne’ 


www.sbei.com 


si a a router, a 1 four-port 108, se-T 





rate of 115.2 Kops. If security isa concern, RouteMan provides Pass- 
word Authentication Protocol (PAP), Challenge! Handshake Authen- 
tication Protocol (CHAP), and restricted callback. With Route 
SBE includes a software package called Workshop, which le 
easily configure the device and track network ep oacons to m Ae 


If you think you’ re going to branch out onto the network 


~Susan cone 
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Vendor/model 3Com Corp. Digi International, Inc. Emulex Corp. SBE, Inc. Shiva Corp. 
AccessBuilder4000  AccelePort 8em ConnectPlus Pro netXpand Central LanRover/E 
Price as tested $4745 $1095 $2895 $1899 (plus eight 28.8-Kbps $4199 
PC Card modems) 
Base price (MSRP) $2495 $1095 _—s=w $2895 $1899 $3099 
Overall rating to kok oO tok KKK 
NETWORK REQUIREMENTS 
LAN topology Ethernet, token ring RS- 232 Ethernet Ethernet Ethernet, token ring 
IP address v |. —~- ... v |. 
Modems External Edema: PC sobs external PC Card, external External 
DSU/CSUs _ 2=—CSC One /gippor _ V (for dedicated lines) 
Custom cables RJ-45/DB-25 SBE EIA-232E, EIA-530A, 
or V.35 cable 
CONSOLE SPECIFICATIONS 
PC or ASCII ASCII ASCIl Both PC N/A 
Port type = RS-282 RS-232 SCs PC Card, RS-232 PCCad,seral...DB25 . 
Number and type of Shane. Eight analog Eight RJ-45 10 analog 10 analog, 10ISDN, Eight nea ae [digital 
lines supported two leased line 
Dimensions ininches(WxLxH) 17x11x25 | 37511206 ...+~+~+~«~«{7%10.75=1.75 9x1125~s | 17x10x1.7 
Weight (Ibs.) 12 9 oz. 4.4 a2 7.8 
LINK SPEEDS 
Asynchronous (Kbps) 115.2 115.2 115.2 115.2 115.2 
Synchronous U/l N/A | - 128 Kbps Tie N/A 
MISCELLANEOUS 
NOS support All Windows, NetWare, NetWare, Windows All NetWare, Windows NT, 
IBM, SCO Unix, Solaris, for Workgroups, AppleTalk 
Unixware, Xcellenet, Windows NT 
Cheyenne, Citrix, 
Stampede 
Connections —_w _ EightRS-232,RJ-45,or Eightto64RS-232, _—sE Eight PC Card,twoserial 10Base-5, 
: DB 25, 10Base- 2 ee or ce _ _ - -. 10Base-2, 
| : 10Base-T, AU! = ODIE _ 10Base-T 
AC input (V) 90 to 220 110/220 110/220 90 to 264 
ROUTER 
Expansion slots Two proprietary One ISA One proprietary N/A N/A 
Memory 512KBx4onISDN OneMB_  4MB eee 1MBstandard | 128 KB EPROM, 
 . BRI MB flash x - ee #zWMB battery backed 
Processor 68302 x4onISDN 16-MHz RISC 3051 Motorola 68360. 68360 QUICC 16- or 25-MHz 
colada MHz Intel 960 68EC020 
Status LEDs Vv v Y Y Y 
SOFTWARE SPECIFICATIONS 
Routing IP, IPX, ARAP TCP/IP with RIP and/or IP, IPX, AppleTalk 
static routes; IPX with RIP 
and SAP 
Bridging One/all protocols Allprotocols = LLC/802.3, NetBEUI 
WAN services Pree PPP, multilink PPP 
Management (platform) Transcend Access- ssf SNMP maragectle . Shiva Ne Yee 
Security Password, username, Provided by OS Password, PAP, PAP/CHAP eee user name, 
dial-back, callback, CHAP, dial-back restricted callback, dial-back, centralized 
Windows NT, NetWare secure ID optional firewall authentication, Net- 
Bindery, TACACS+, Ware Bindery, Security 
PAP, CHAP, ISDN Dynamics ACE/server, 
caller |D, network Digital Pathways 
filters, third-party Defender Server, 
TACACS, AppleTalk 
zone and device filtering 
NETWORK PROTOCOL SUPPORT 
TCP/IP Y VY Y 
IPX/SPX v 2. w-. 
NetBEUI Y VY Y 
Other DECNet, Banyan Vines, 
AppleTalk, XNS, and 
other 802.3 
CUSTOMER SUPPORT 
Warranty length (years) 90 days/PL,FR Five/PL,R One/P.L,FER Lifetime/P.L,R One/PL,R 
Phone — (408) 764-5000 (612)912-3444 )6) 8E (510)355-2000 —_—sC (608) 788-3061 
Toll-free phone (800) 638-3266 (800) 344-4273 (800) 590-5773 (800) 925-2666 (800) 977-4482 
On-line address _ Wwww.scom.com www.digi.com - www.emulex.com — wwwsbei.com _ ~_ www.shiva.com 
Inquiry no. 1073 1074 1075 1076 1077 
aba — BYTE Best V =yes; Warranty: P = parts; L = labor; **&*k&* Outstanding * *& xx Very Good *«*&* Good 
N/A = not applicable. F = freight to repair center; R = return to customer. *&& Fair * Poor 
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RUGGED 
PORTABLES 
VYITH LOTS OF 
SLOTS 


Dolch Computer Systems builds portable computers for indus- 






trial and military applications that must withstand the rigors of 
rough treatment and harsh environments — demanding massive 


expansion capability and the performance of a high-end desktop. 


Grit, GRIME AND WATER PROOF 
Dolch builds the world’s toughest portables for sophisticated 





military and industrial users. 


I Tested to Military and NEMA Standards — Shock to 50Gs 
_1 Completely Sealed Systems — NotePAC™ Runs in the Rain 
J Add-in Protection — Unique Card Retention System 


MASSIVE EXPANSION 
The PAC™, L-PAC™ 
(Light-PAC) and NotePAC 
families offer a wide variety 
of slot and drive specifica- 
tions. Systems can be tai- 
lored to precisely match the 


application requirements. 





J From 1 to 7 Expansion Slots — ISA, EISA, PCI and PCMCIA 
Up to 4 Drive Bays — Tape, CD-ROM, Removable, etc. 
Configurable System Power — 100 watts to 350 watts 


UNRIVALED PERFORMANCE 
Dolch PAC portables are available with a broad range of perfor- 


mance options — meeting or exceeding all the best of desktops. 


_1 CPU Options — 486 up to Dual Pentium at 150MHz 
Displays — 16.7 Million Colors or Daylight Readable Mono 
J Active Matrix TFT Screens — Up to 12.1-inches 

_J Resolution — 640 x 480, 800 x 600 and 1024 x 768 

J Graphics Performance — In Excess of 115 WinMarks™ 

_J Drives — EIDE or High-speed PCI SCSI — Up to 9 GB 


_] Memory — High Speed Cache and EDO DRAM 


Dolch Computer Systems 

3178 Laurelview Ct. 

Fremont, CA 94538 USA 

Tel. 510.661.2220 ; Fax 510.490.2360 
Web Site — http://www.dolch.com 
‘ALL TODAY: 1 .800.995.7580. 
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Six Comm Programs 


That Speak 


Windows 95 


etting two computers to 
exchange greetings and mes- 
sages has always been two 
parts RTFM (read the freakin’ 
manual) and one part magic. An impor- 
tant factor in improving communication, 
at least for Intel-based PCs, is Windows 
95, with its new Telephony API (TAPI) and 
32-bit universal modem (Unimodem) dri- 
vers. But Windows 95 also challenges 
third-party software developers to add 
value to their offerings. 

BYTE and NSTL took a detailed look 
at six comm products for Win 95. We 
chose programs that offer at least three 
file-transfer protocols: ASCII, Zmodem, 
and Kermit. That narrowed the list to six: 
Delrina’s CommSuite 95, Hayes’ Smart- 
com Message Center, Mustang Soft- 
ware’s QmodemPro for Windows 95, 
Datastorm’s Procomm Plus 3.0, Syman- 
tec’s pcAnywhere32 for Windows 95, and 
Hilgraeve’s HyperAccess 2.1. 

All offer direct dial-up connection or 
connection via a shared network modem, 
host and terminal support, file transfers, 
and chat sessions. All support several 
standard protocols, offer from 10 to 35 
terminal emulations, and use the 16550 
FIFO buffer (when available) for quicker 
transfer over high-speed modems. Only 
half the products do virus checking dur- 
ing file transfer, and few provide com- 
plete data encryption support. 


Delrina’s CommSuite 95 


By the time NSTL had finished its tests, 
there wasn’t much doubt as to which 
product came out on top. Delrina Comm- 
Suite 95’s inclusion of almost every 
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communications feature you could think 
of, combined with excellent performance 
and a first-rate implementation, made it 
the clear winner. 

CommSuite is made up of four mod- 
ules: WinComm Pro 7.0 for general data 
communications, WinFax Pro 7.0 for fax- 
ing, Talk Works for advanced telephony, 
and Cyberjack for connecting to the 
Internet. WinFax Pro combines fax send- 
ing/receiving and built-in OCR with e- 
mail, paging notification, and voice mes- 
saging. Talk Works, the telephony option 
designed to be used with a voice-capable 
modem, can turn a PC into a message cen- 


POESBEST 


COMMUNICATIONS 


ter. Cyberjack 7.0, with its unique Guide- 
book, makes connecting to the Internet 
very easy. It includes all the popular Inter- 
net tools, including a Web browser, 
Usenet news, FTP, IRC, Gopher, Archie, 
telnet, Ping, and Finger. WinComm Pro 
offers general-purpose data communi- 
cations facilities for connecting to BBSes 
and on-line services. WinComm Pro sup- 
ports hundreds of different modems and 
the most common file transfer proto- 
cols and terminal emulations. It includes 
an image manager, a virus detector, a 








































































































Ads computing becomes more 


enmeshed with communications, 
the soptware that manages your 
dial-up and Internet connections 
has to work harder. Under 
Windows 95, it can work smarter, 
too. By Tadesse W. Giorgis 


compression manager, along with anum- 
ber of other tools. 

CommSuite 95 does not yet have a 
common interface from which to launch 
different application modules. But itis by 
far the most complete package in terms 
of component modules, and these mod- 
ules work in a fairly consistent fashion. 


Hilgraeve’s HyperAccess 


From the folks who wrote the Hyper- 
Terminal program included with Win- 
dows 95, you’d expect something pretty 
special. And you’d be right. High per- 
formance, achieved through a thorough 
understanding of what happens across 
phone lines, makes Hilgraeve’s Hyper- 
Access the fastest comm program of all 
those we tested. 

HyperAccess 2.1 offers an uncompli- 
cated user interface with simple but 
meaningful icons. The program is easy to 
learn and use, is very fast, and is very 
versatile. The logical menu structure and 
intuitive commands guarantee usability. 
The program comes with a comprehen- 
sive host mode and editor, a proprietary 
protocol with on-the-fly compression, 
and ISDN support. A built-in file manag- 
er displays directories and lets you find, 
print, copy and delete files. The inte- 
grated HyperGuard virus filter safe- 
guards a remote system from infection 
during file transfers. 

HyperAccess provides several tools for 
automating repetitive tasks. You can 
create automatic sequences, such as wait- 
ing for prompts from a remote system 
and sending a response, waiting for acer- 
tain time of day before executing a series 


CommSuite 95's & 
optional Commbar, ae 
at the top of the 

screen, gives you 
immediate access to 
the major program 
modules without 
cluttering up the 
desktop. As with 

most similar 

toolbars, you can 
extend it to include 
other program- 
launching icons. ? 



































The phonebook % 
window of 
WinComm Pro has 
icons for popular 
on-line services 
and allows you to 









set up as many a STUDESK.GIF 09/02; 
other numbers a ® REBUILT.GIF 09/02/... 
as you like. FIREADMEIZ.TXT 10/18}. 
4 ® pwesw.cir 09/02}... 
y] 7} PROFILE2.TXT 09/09}... 
09 /02¢... 

. . , 4 

WinFax Pro's maint 09/15}... 


window provides 09/04+... 


quick access to fax 
sending, receiving, 
and reading, and it ? 
provides for easy 
file management. WinComm Pro comes with Zip 
Manager, for looking at and 


manipulating compressed files. 


‘ge Manager 


ox 
2,122 52% 
6,110 0% 
5,599 56% 
§,225 0% 
6,115 O% 

2% 


a 

Cyberjack, the Internet toolset 
that comes with CommSuite 
95, provides a Web browser and 
the usual features, such as the 
Hypertext Markup Language 
(HTML) source viewer in the 
lower left, plus separate 
applications for e-mail, Usenet 
newsgroups (shown here at 
right), FTP, Archie, Gopher, and 
other Net services. 







CHR> 
1>If you have 


HREF=“http://wuw.cyberjack.com/maps/ 
| KING SRC="/graphics/pdjack gif” ALT="Be: 


CH3><A HREF=“/press/n960417 .Atm">Symant 
BREF="/index.htm">Text Yersion</a> 





any questions, comments 
opyright 1995-1996, <A HREF="http://uw 
St revised: April 17, 1996</I><P> 


? The main TalkWorks 

@ window (even 
though it doesn't 
have the typical 
bordered look we're 
used to) allows 
quick, automatic 
phone dialing. 


= The Audio Editor lets 
cal 
you listen to and 
modify WAV files 
used in conjunction 
with the TalkWorks 
telephony features. 


@ WinComm's image 
viewer shows GIF, 
JPG, BMP, PCX, and 
other graphics files. 


ad 
Ec} Alternate form of “g” Raiph Hancock 
.. SovenSivanand 4/25/36 4:46. 
Afan Sargent 
. sandman 





Siew-Choong ... 


ent-Type: text/plain; charset=us-ascii 
ontent-Transfer-Encoding: 7bit 
-Matler: Mozilla 3.082 (wings: 1) 
denis _boha@interramp. com 















anyone know of any public dowain TrueType render 






Although you'd probably never run all these components at the same time, there isn't much 
in the world of communications you can't handle with Delrina’s CommSuite 95. 


of commands, or customizing terminal- 
interaction procedures. 

HyperAccess offers many unique pro- 
gramming features, including a powerful 
macro mode that learns, deciphers, and 
optimizes user interaction with the pro- 
gram. This learn mode remembers log- 
on procedures, often-used key sequences, 
entire calls, and even procedures used 
during remote control operations. 
HyperAccess then generates a C program 
that it can execute with its built-in C lan- 
guage interpreter. Or, you can create cus- 
tom programs using any programming 
language that can call external functions. 

NSTL testers found HyperAccess’ 
graphical-mode file transfer the easiest 
to use. It’s simple and easy to specify files 
and start the transfer. And when there are 
errors, HyperAccess usually resets itself 
fairly well. 


Datastorm’s 
Procomm Plus 3.0 


Since before Windows existed, Procomm 
has been handling communications for 
PC users. This long experience is reflect- 
ed in the fast file transfer speeds and the 
wealth of terminal emulations (33) and 
file protocols (16) that Datastorm’s 
newest Windows product supports. 

Procomm Plus 3.0 is a group of inte- 
grated communications modules that 
interact and use a fairly consistent inter- 
face. In addition, the modules share 
major program components. 

Procomm Plus supports three levels of 
access, a mail/bulletin board system, 
and remote operation. You can design 
screens and menus. Metakeys (macros) 
can transmit text, launch a script, or hook 
a C program to use the system variables. 


There’s a separate “window” for near- 
ly every function—terminal, fax, Web 
browser, Internet mail, newsreader, and 
FTP client. (Except for the fax window, 
they’re actually just different views that 
share a single window.) The Terminal 
window module provides terminal emu- 
lation and file transfer services, as well as 
direct serial connection viaa shared asyn- 
chronous communication server or 
through a telnet connection. The Fax Sta- 
tus window launches automatically 
whenever you send or receive a fax. 
This window also monitors and reports 
the progress of all fax operations and all 
fax-related modem activity. Proocomm 
Plus’s Web Browser window handles any 
connection made with a WWW-class 
Connection Directory entry. The FTP 
Client window also provides some file 
management capabilities. continued 
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Symantec’s pcAnywhere32 


Symantec, the 900-pound gorilla of the 
utility software industry, has produced 
the only true, completely 32-bit Windows 
95 communications product in this 
report, pcAnywhere32. This program is 
also different from the others with its 
offering of remote control and direct 
cable connections. Its transfer speed is 
only so-so, and its interface, while among 
the easiest to use for file transfer, is not as 
convenient for accessing on-line services. 

Two PCs running pcAnywhere32 can 
transfer files and synchronize directories 
with each other, control one PC from 


Communications 


the other, establish a connection to and 
become a node on a network, and con- 
nect to on-line services and BBS sites. 
pcAnywhere32’s main window con- 
tains a pull-down menu bar, an action bar 
with eight buttons (six correspond to the 
program’s primary functions), below the 
menu bar, anda main window area in the 
middle for creating connection items. 
The Quick Start button gives you access 
to wizards for setting up a gateway or 
host, for doing remote control or remote 
networking, and for calling an on-line 
service. When you click on an action but- 
ton, the main window displays a wizard 
icon and any connection items previ- 





ously created. A connection item repre- 
sents a pcAnywhere32 file containing 
device information and security settings. 
The Add a Communications Item icon 
invokes a setup wizard that helps you cre- 
ate an item and configure it. 

pcAnywhere32 includes several 
advanced features: SpeedSend transfers 
only the parts ofa file that have changed; 
ColorScale improves screen-refresh 
transfer rates; an optimized desktop can 
disable host wallpaper, screen savers, and 
full window dragging; and remote secu- 
rity features can restrict drive access and 
file transfer rights, control hosts, audit 
calls, and encrypt data. 


WIN 95 COMMUNICATIONS PRODUCTS RATINGS 


BEST OVERALL 
Delrina’s CommSuite 95 


Excellent performance, rich versatility, and 
a well-designed, easy-to-use interface make 


this stand out from the competition. 


HyperAccess | 
CommSuite 95 


Procomm Plus 





PERFORMANCE | 


__ because their own built-in compression is more efficient than 
PKZIP. The chart at right shows relative ASCII file 


channels: 28.8-Kbps modem (with and without V.42bis 





Smartcom © 

Message Center | 

QmodemPro 

pcAnywhere32_| 

PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE VERSATILITY USABILITY ERROR OVERALL 
HANDLING — RATING 

CommSuite 95 $129 KKK KKK kkk KkkK kak “ane = XX 
Procomm Plus 3.0 $179 Kk kk Kkkkk Kk kkk kk KKK 
QmodemPro for Windows 95 $129 kok Kok kok kkk tok kkk Ok 
pcAnywhere32 for Windows 95 $149 kkk Ka kk kkk Kak kk kak 
HyperAccess 2.1A for Windows $100 Kk kkk KK Ik kkk Kk Kk kkk 
Hayes Smartcom Message Center $99 kkk kak es kk kk kkk Kok 
kkk *& Outstanding *&*& kk Very Good ** * Good *& Fair * Poor 





mAScH 
(Compressed ASCII 
= = | — = ® Database 
| a _ Graphics 
Procomm Plus 
a Message Center 
Lower numbers are better 


The graphs above show the relative times each product takes 
to transfer four types of files: ASCII (289 KB), PKZIPped ASCII 
(128 KB), database (295 KB), and graphics (325 KB). For 
some programs, files precompressed with PKZIP take longer 


The Effect of Connections and Protocols (indexed) 


transmission speeds of one product over three different 


.  w/ compression 
nomen:  wirect cable 


compression) and direct cable. Compare this to the speed of 


Win 95's dial-up networking. pcAnywhere, like any of the 


products we tested, clearly does the job faster. 
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” Windows 95 
dial-up 


pcAnywhere32, in its native file trans- 
fer or remote control mode, presents 
the easiest and most convenient interface 
for swapping files. But it’s not as easy to 
use for an on-line service. 


Mustang’s QmodemPro 


If you need to connect to a really wide 
variety of systems and services, you 
should consider Mustang Software’s 
QmodemPro for Windows 95, version 
2.0. With its 35 terminal emulations and 
16 file transfer protocols, it can talk to 
almost anything. Performance isn’t up to 
that of the fastest comm programs, but 
QmodemPro is particularly well suited 


FEATU 


SYSTEM REQUIREMENTS 
Minimum/recommended RAM (in MB) 








Disk space, minimum/full installation (in MB) 


OTHER OS PLATFORMS 
Windows 3.x 
OS/2 version available 


CONNECTIONS SUPPORTED , 
Direct cable connection (LPT) 2 









Maximum number of COM ports 





Internet Winsock (IPX/SPX, TCP/IP, NetBIOS/ V 
NetBUI, and AppleTalk) 





FILE TRANSFER FEATURES & PROTOCOLS _ 


Background file transfer V 











Exit program without losing carrier 
Off-line file compression 


Proprietary HyperProtocol z 






ADVANCED FEATU RES, MULTITASKING 
TAPI/Unimodem support V 






Built-in MAPI support 


Number of terminal emulations 





Answering machine, audio editor 


INTERNET CONNECTION SERVICES 
FTP file transfer 


SECURITY 
Password protection/enc 








‘Automatic callback security feature 


V =yes 


COMMSUITE 95 


16/60 
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to accessing BBSes and on-line services. 

QmodemPro can be used as a remote 
terminal or in host mode. The host soft- 
ware is a small-scale BBS program that 
enables a computer to receive incoming 
modem calls. Callers can read and post 
messages, upload and download files, 
and, if the system is so configured, take 
control of the host computer to run sim- 
ple Windows commands. 

When you open the program, you see 
the main menu, the status bar, and the con- 
figurable toolbar and macro bar. The ter- 
minal window displays on-line data and 
terminal-to-host dialog. You can have a 
macro bar for each phonebook entry. 











SMARTCOM HYPERACCESS 


8/16 4/8 | 4 0 








PCANYWHERE32 PROCOMMPLUS | QMODEMPRO 








Lab Report 


The Dialing Directory button opens 
up a phonebook window that includes 
system names, telephone numbers, log- 
in names, passwords, and communica- 
tion parameters. You can add notes and 
comments to each entry and mark and 
organize entries into groups for multi- 
ple dialing sessions. Each phonebook 
stores 1024 entries, and you can have an 
unlimited number of phonebook files. 
The simplest command-line switch starts 
up QmodemPro, specifies the phone- 
book file, and dials a specific entry. 
There’s an automatic utility to convert 
phonebooks from various DOS and Win- 


dows communications programs. | 
continued 
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Simple MAPI 
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QmodemPro has a built-in graphics 
viewer that allows zooming any graphics 
file up to 1600 percent, even while you’re 
downloading it. You can view multiple 
pictures consecutively as they download. 

The Script Language Interface for 
QmodemPro (SLIQ) compiler and debug- 
ger allows you to develop custom appli- 
cations and log-on scripts. Built-in MAPI 
support lets you copy text and graphics 
from the terminal window to any MAPI- 
compliant application. 


Hayes’ Smartcom 
Message Center 


Hayes designed the AT command set used 
to control virtually all modems. So it 
should be no surprise that Hayes’ own 
software, the all-in-one Smartcom Mes- 
sage Center, supports most popular PC 
modems. But it’s really designed to take 
advantage of special performance fea- 
tures in certain Hayes high-speed 
modems by relying on the implementa- 
tion of a subset of those AT commands. 
Unfortunately, we didn’t notice particu- 
larly good performance in our tests. 
Smartcom’s overall speed was among the 
slowest of the group. 

At the heart of the program is the 
Modem Manager module, which auto- 
mates switching between different oper- 
ating modes to handle incoming calls and 
outbound data and voice. The Message 
Center’s main window is the starting 
point for program operations. Drop- 
down menus provide logical access to the 
product’s features. Alternatively, 19 but- 
tons provide quick access to most pro- 


PRODUCT 
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TECH FOCUS 


— organizations: won't want to. risk exposing their data and their computing systems 
_ way. Remote convenience or real control: That's the choice you have to make whe 


install a remote control product. — 


gram activities. You can display as many 
or as few buttons as desired, and in any 
order. From either the menus or the but- 
tons, you can manage phonebook, voice- 
mode, mailbox, modem, and answer- 
phone functions, as well as access the 
fax log and voice messages. 

Fax on Demand keeps a log of all cur- 
rent faxes available for send-on-demand 
service. From this window, you can add, 


Dee 


(805) 873-2500 
| fax: (805) 873-2599 

_ www.mustang.com 
Circle 1083 on Inquiry Card. 


| Remotely Possible/32 
sie. 

Avalan Technology, ee 
Holliston, MA 

(800) 441-2281 

(508) 429-6482: 

fax: (508) 429-3179 
-www.avalan.com/~avalan 

~ Circle 1085 on Inquiry Card. 





~ Smartcom Message Center 
$99. 
Hayes Microcomputer | Products, Inc. 
____-Noreross, GA 
| Weet-67 
fax: (770) 449-0087 — 
a ee 
~ Circle 1084 on my Card. 


: Traveling oa s Laplink | for Windows 95 and Avalan Technology’ s 5 Ren 
S ble/32n now enable extensive emote control aa : 


a especially if | leave that ee PC lagged into ihe network. 
: The remote control software that I've installed has password-based access ct 
~ that'sha rdly the last word i in secu irity. And what ifl forget or choose ‘not to activate it? Most : 


REG A S 


“The Remote Control Conundrum | | 
~ Sometimes, somethi ing that's really good turns out to s ey bad—or ate s 
— lymixed blessing. The remote control ey con included with som r 
eee software i is like —— . 













delete, modify position and title, and 
view and change graphics files. 


Calling for a Choice 


With Windows 95 and TAPI, data com- 
munications is finally being treated like 
any other office application. The six 
products we tested will all do the job for 
general communications, and, if your 
needs are normal, you won’t go far wrong 
with any of them. But there wasn’t much 
doubt as to which one we’d pick: Delri- 
na’s fast and versatile CommSuite 95. & 


Tadesse W. Giorgis has tested network and com- 
munication products at NSTL for over five 
years. He holds a Ph.D. from North Carolina 
State University. You can reach him at 
tadesse@nstl.com or at peo com. 
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year ago, the BYTE Site served 
up its first document. By the 
time you read this, it will have 
delivered a million BYTE arti- 
cles to a half-million visitors—an audi- 
ence as large as our magazine’s. Along the 
way, I’ve learned a lot about electronic 
publishing. And I’ve discovered how 
Internet-enabled applications can trans- 
form a Web site from a library of docu- 
ments into a groupware platform that can 
energize the internal operations of a busi- 
ness as well as its relationships with 
partners and customers. 

As a Web developer, I enjoy a unique 
advantage. The progress report that I file 
here each month is reviewed by a half- 
million computer professionals—you, 
the readers of BYTE. Your feedback has 
guided and enriched my ongoing R&D 
project. This month, I'll pass along some 
of the lessons I’ve learned. 


An HTML Generator Keeps 
Paying Dividends 

In last July’s inaugural column, I 
described a technique for generating a 
Hypertext Markup Language (HTML) 
archive from a collection of well-struc- 
tured ASCII texts. This approach contin- 
ues to pay handsome dividends. Every 
time I enhance the HTML generator (a 
program written in EEL—the C-like 
extension language of Lugaru’s Epsilon 
text editor), new features propagate 
instantly throughout the entire BYTE on- 
line archive. Some of the improvements 
added this way include: 

* activation of URL-like character strings 
(automatic link creation) 

¢ links to a unique-per-page feedback 
form 

¢ links from thumbnails to full-sized 
images 





Lessons 
Learned 


* new image-containing documents that 
wrap titles and captions around bare GIFs 
¢ rich table-of-contents pages that use 
indentation and data-type icons to dis- 
play the structure of articles and the num- 
ber and type of attachments 

There’s no end in sight. For example, 
a reader pointed out that pages with 
thumbnails would load faster if I added 
WIDTH and HEIGHT attributes to each 
thumbnail’s IMG tag. And he showed me 
how to extract image dimensions froma 
GIF file: Bytes 7 and 8 are the width, 9 and 
10 are the height. As soon as I write the 
EEL function to extract these values, 
tweak the function that emits the IMG tag 
for thumbnails, and rebuild the archive, 
the hundreds of pages containing thumb- 
nails will improve. 


Where There Is Structure, 
You Can Add Value 


I was lucky to inherit the collection of 
well-structured text files on which my 
HTML generator operates. Another 
source of structure widely exploited on 
the Net is the RFC 822 format to which 
e-mail and Usenet messages conform. 
Searchable and navigable Web archives 
of listserv and Usenet discussions are 
among the most useful information 
resources on the Web. 

Why do these resources exist? The rea- 
sons are so obvious that, ironically, we 
tend to forget them. Messages have areg- 
ular structure—From:, Subject:, Date:. 
And messages are in ASCII, therefore open 
to a wealth of programming tools. 


Where There Isn't 


Structure, Create It 


What happens when you exhaust all your 
legacy sources of regularly structured 
ASCII texts? You can create new ones! 


Jon Udell 





Advice distilled from a year 
op site-building experience 
and reader feedback. 


That’s just what VPR, our Virtual Press 
Room, does (for details, see two previous 
columns: “Global Groupware” and “Perl 
Magic,” November and December 1995 
BYTE). Every day, vendors and public- 
relations professionals contribute a 
half-dozen documents to this database. 
The Web application that receives these 
documents converts them into HTML 
and creates a header (using HTML META 
tags) to store company, product, date, and 
other fielded data. 

I’m continually finding new ways to 
exploit that header. During Fall Comdex, 
for example, Iaddeda field to track press 
releases for products that vendors were 
nominating for the BYTE Best of Comdex 
awards. In the spring, I used a different 
field to track CeBIT award nominees. 
Then it dawned on me that the VPR 
database had acquired a Lotus Notes-like 
flexibility. An individual “record” in this 
database has no canonical shape. Some 
records include Comdex fields, some 
include CeBIT fields, many include nei- 
ther. A Perl script scans the headers and 
builds the views we need. 


Make the Most 


of Full-Text Search 


In last September’s “Web Search” col- 
umn, I talked about two of the Web’s 
freely available index-and-search tools: 
freeWAIS and SWISH. Both are still in play 
on the BYTE Site. At first I favored free- 
WAIS because it indexed and searched 
faster than SWISH. Now that the archive 
has grown to more than 5000 documents, 
I’m finding that freeWAIS’s relevance- 
ranking feature gets in the way. If you’re 
looking for ISDN, it thinks that a 50-word 
article containing that term is highly rel- 
evant because the term represents a rela- 
tively high proportion of the document’s 
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total content. So it prefers BYTE’s What’s 
New product announcements that men- 
tion ISDN to the meatier Features or 
Reviews that users more often want to 
find. To eliminate this bias, Pll probably 
convert our default search function from 
freeWAIS to SWISH. 

Because Web search tools typically 
return document titles (that is, what’s 
between <title> and </title> in the 
HTML header), you should think care- 
fully about how you construct titles. I got 
ours partly right, but partly wrong. 
Here’s what I got right: Every title that 
my HTML generator emits encodes three 
important pieces of information. The 
issue (for example, February 1995) tells 
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you the age of the article; the section (such 
as Reviews, What’s New) tells you the 
type of the article; the title tells you about 
the article. This combination of clues 
made the results of my first search imple- 
mentations much more useful than 
would have been the case had I used 
HTML document titles alone. It also 
enabled the refinement I introduced a few 


months later. I tweaked the search scripts 


to pick out the issue names, sort on them, 
and group the search results in reverse- 
chronological order. 

Here’s what I got wrong: I forgot to 
include a fourth item, BYTE Magazine, 
in our titles. Why is that needed? On the 
BYTE Site, it isn’t. Obviously, any search 
results gleaned from there refer to BYTE 
articles. But that’s not so obvious when 
you view search results on Alta Vista or 
Open Text, where hits on the BYTE 
archive intermingle with hits from many 
other sources. The lesson here is subtle 
but profound. The Web punishes 
parochialism. You have to think globally. 
Your site isn’t an island; it’s part of a self- 
organizing federation of sites. Software 
components succeed by exposing clean 
interfaces to “the outside world.” So, 
increasingly, will Web sites. 








TOOLWATCH 


Use Full-Text Search 
with Fielded Search 


Responding to my “Web Search” column, 
Ulrich Pfeifer alerted me to a derivative 
of freeWAIS, called freeWAIS-sf, which he 
maintains at http://ls6-www 
.informatik.uni-dortmund.de/projects/ 
freeWAIS-sf/. With freeWAIS-sf, you can 
index fields within documents. I’ve pro- 
totyped a version of VPR, for example, in 
which you can search for occurrences of 
Borland in the company field of each doc- 
ument—a much more precise search than 
for Borland anywhere in the text. More- 
over, you can combine full-text and field- 
ed search to answer questions, like 
“Which VPR documents from Borland, 
Microsoft, or Symantec mention Java 
compilers?” 

I admit I’ve struggled a bit with free- 
WAIS-sf. I never was able to compile it suc- 
cessfully on our BSD/OS system. Howev- 
er, I did get it working on an SGI Indy. And 
there’s a prebuilt binary available for the 
Linux system I just added to our server 
farm. The method for defining field 
indexes is obscure, but the idea behind 
the method is brilliant. You use regular 
expressions to describe regions of docu- 
ments for which indexes should be built 
(see “Defining and Using Field Indexes 
with freeWAIS-sf”). This is an incredibly 
powerful technology. I hope to get a lot 
of mileage out of freeWAIS-sf. ’'m also on 
the lookout for commercial products that 
retain its flexibility but are easier to use, 
such as the forthcoming Web-enabled 
version of InMagic’s DB/TextWorks, 
called DB/Text WebServer (www.inmag- 
ic.com). 


A Perl Apprenticeship 


“There’s more than one way to do it,” 
Perl hackers say. Because Perl is such a for- 
giving language, I was able to build use- 
ful Common Gateway Interface (CGI) 
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Smarlerm crosses all the 
boundaries, taking Windows 
95, Windows NT, and 
Windows 3.1 users to the 
information they need, 
no matter where it is. 
Whether valuable data is— 
on their favorite web sites, 
X clients on their local UNIX 
host, a remote AS/400 host over- 
seas, an IBM mainframe in the 
corporate office, a Digital host at. 
a regional branch, or a Data General — 
host anywhere, your users can 
extend the reach of their PCs. 
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Plot your connectivity 
course today! Call Persoit 
‘for a free evaluation copy of 
Smarlerm for Windows 3.1 or 
Windows 95/NT: 1-800-TCP-3130. 
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Oxfordshire, RG9 JF, United Kingdom, Phone +44 (0}1491 638090, Fax +44 (01491 638010 Data General hosts. 


A cost-effective multilingual 
connectivity solution for 
enhanced telnet, FTP, and serial 
support for corporate users. 
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their respective owners. Rev.4/96. *Through September 30, 1996, SmarTerm Essential, SmarTerm Office, and SmarTerm Enterprise Suite for Windows 95/NT are 50% off the suggested retail price. 
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applications almost immediately. But 
these early efforts were hardly models 
of Perl style. When I began to publish 
these scripts, Perl gurus kindly showed 
me how to improve them (see “Feedback 
from a Perl Master”). Here are a few 
observations of my own: 


1) Always localize variables. Failure to do 
this led to the worst Perl bug I’ve inflict- 
ed on myself. 


2) Decompose regular expressions into 
named subexpressions. The regular- 
expression syntax that Perl shares with 
many other Unix-derived tools is as sub- 
tle as it is powerful. Learn to decompose 
patterns into subparts. Test these indi- 
vidually, then assemble composite pat- 
terns incrementally, testing at each stage. 
Name the subparts so that the final com- 
posite expression makes sense. 

Failure to properly decompose pat- 
terns leads to ugly results. Consider the 
pattern I showed in the “Web Search” col- 
umn; it recognizes URL-like expressions 
in order to wrap HTML link syntax 
around them. It was easy, I thought. Look 
for a protocol prefix (http://, ftp://) fol- 
lowed by any string of characters not ille- 
galin a URL. But that wasn’t quite right. 
What happens whena URL appears at the 
end of a sentence? The final period, 
which matches as part of the pattern, 
invalidates the link. I'll spare you the con- 


tortions I went through and the silly solu- 


tion I came up with. Suffice it to say that 
Earl Hood’s MHonArc (ehood@con- 
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vex.com), an e-mail-to-Web converter, 
showed me the answer. There should 
really be three subparts: a protocol pre- 
fix, a string of characters legal in a URL, 
and (crucially) a single URL-terminating 
character froma set similar to the second 
subpattern but lacking the period. 


3) Don’t be afraid of Perl 5. | was, at first. 
I found Perl 4’s syntax daunting enough, 
and figured I should master it before 
tackling Perl 5’s nested data structures 
and object orientation. That wasn’t a bad 
idea in general, but it did lead to some 
unnecessary habits that I could have 
avoided. Most notably, I adopted a ques- 
tionable technique for passing data 
among subroutines. The routine that 
parses VPR entries, for example, returns 
two lists. One list enumerates errors that 
the user must fix, the other warns of 
problems that the user may fix or ignore. 
But the routine couldn’t return a list of 
these two lists. Why not? Perl flattens 
concatenated lists. Instead of a two-ele- 
ment list (an errors list and a warnings 
list), what came back was a single, undif- 
ferentiated list. 

Isolved the problem by injecting a sen- 
tinel character (I used the tilde) between 
the two lists. This approach, which! went 
on to use extensively, is workable but inel- 
egant. You have to ensure that the sentinel 
never appears in any list element. And 
you need a different sentinel for each lev- 
el of nesting. Far better to use Perl 5 to 
create references to lists (and also to asso- 
ciative arrays). That way, a function can 





return a true list of lists to a calling func- 
tion, which can then unpack those lists in 
a standard way. 


Avoid These Mistakes! 


It’s worth repeating: The Web punishes 
parochialism. Here are three mistakes 
that all resulted from my failure to grasp 
the big picture: 


1) Don’t hard-code IP addresses. The VPR 
archive lives on an auxiliary server. When 
I wrote the script that builds views of that 
archive, I hard-coded that server’s 
address. Avoiding a DNS lookup can save 
a little time, and since I regenerate the 
views daily, switching addresses wouldn’t 
bea problem, right? Wrong. Next week, 
I’m moving the server to our new T-1 link, 
where it will have a different address. 
And, yes, Ican and will rebuild the views. 
But I can’t rebuild the Alta Vista index 
that refers to VPR URLs at a soon-to-be- 
invalid address. Oops. 


2) Avoid NTisms. Christopher Wanko 
wrote to alert me to the use of backslashes 
in the URLs I was creating on our search- 
results pages. Why the backslashes? On 
NT, freeWAIS returns NT-style path 
names, which was foolishly pasting onto 
“http://www.byte.com” to form URLs. 
This generally worked, because most NT 
Web servers treat forward and backward 
slashes identically. Since my server could 
handle the mixed format, there wasn’t a 
problem, right? Wrong. Chris was access- 
ing our site from behind a Unix proxy 
server that barfed when it saw the hybrid 
URL. Oops. 


3) Quote all URLs. You’re supposed to do 
this: <a href=“/file.htm” >. Instead, I got 
into the habit of doing this: <a 
href=/file.htm>. None of the browsers 
I’ve tried cares one way or another about 
the latter quoteless style, so it’s no prob- 
lem, right? Wrong. A reader wrote to 
tell me that his company’s firewall could- 
n’t handle the quoteless URLs. Oops 
again. Don’t lose sight of the big picture. 
As the BYTE Site continues to evolve in 
its second year, I'll build on the lessons I 
learned in the first year, make new, and 
perhaps even more-enlightening, mis- 
takes in the future, and continue to learn 
together with BYTE readers. @ 


Jon Udell (judell@bix.com) is BYTE’s execu- 
tive editor for new media. 
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Wren these companies were looking for speed, reliability, 
affordability, and ease of use for remote access and peripheral 
control, they chose a Comtrol serial communications board. 


Comtrol’s RocketPort is the industry's fastest 
controller. Twice the speed of Digi’s Acceleport. 
This breakthrough performance is achieved 
by putting eight ports and a RISC processor 
onto one chip. | 


Using this technology, internet access spe 
can be increased 16x from 28.8 Kbps to 
460 Kbps full duplex across all ports. 
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Digiboard Equinox RocketPort 
(8 Port Connectors) 


Comtrol's software drivers and technical support make 
it easy to switch. We provide drivers for Novell Netware 
Connect, Multiprotocol Routing, Windows NT RAS, UNIX, 


















OS/2, and Linux. If you are already using one of these drivers, 
all you need to do is install your RocketPort card. I/O 
mapping eliminates memory conflicts and allows plug and 
play compatibility. RocketPort also gives you 30 times faster 
processing! This host CPU efficiency allows you to add 
more ports or free up valuable CPU time. 
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Equinox Digiboard Comtrol 


For your additional needs, our technical 
experts are just a phone call away to give 
you step-by-step instructions. 


See for yourself! Call 1-800-926-6876, e—mail 

us at info@comtrol.com, or look us up on 
our website: http://www.comtrol.com. 

Comirol provides a 5 year limited warranty 
and a 30 day risk free trial for all products. 


Get the best board at half the cost and personalized support from the company that created the multiport 
industry in 1982 — the only company with 14 years of experience...Comtrol. 
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Has Microsoft traded stability for performance in the latest NT release? 


By David S. Linthicum 


f you’re not already a Windows shop, NT is no more 
or less important than any other operating system 
that’s vying for your heart, mind, and corporate 
servers. But if you are running Windows 95, you prob- 
ably feel yourself racing toward judgment day like a skydiver 
with a busted parachute. Sooner or later, you'll switch to NT. 

In the meantime, there 
will be upgrades to 95 and to 
NT itself, and all the while 
you'll ask yourself, “Are there 
enough performance bene- 
fits to go to NT?” “Can we 
handle all the additional 
resource requirements for 
NT?” “Is it better to wait or 
take the leap now?” 

Microsoft’s slated release 
this summer of NT 4.0 raises 
these questions anew, not 
only for Windows 95 users 
but also for those who must 
decide whether to upgrade 
from NT 3.51 or make amore 
fundamental switch from 
Unix. But in its wisdom, or in 
spite of it, Microsoft hasn’t 
delivered a new version of 
NT that makes the upgrade 
decision a slam dunk. 

NT 4.0 is better than 3.51. 
It’s faster, it’s more agnostic 
about networks, and if you 
want to set up a Web server, 
you can’t beat the price: All 
the capabilities to do this now 
come standard. So what’s not 
to like? Most of all, NT’s 
designers made a pact with the performance devil. To squeak out 
speed, they went the kernel-mode route—which Novell was 
roundly criticized for with an analogous move in NetWare 4.x— 
and that potentially opens up NT to system crashes. 

Atthe moment, the NT migration question is cloudy. If you’re 
contemplating the change, here’s what’s good and bad with NT 
4.0, along with advice for deciding what’s best for you. 


Built for Speed 


For this article, we were able to review NT 4.0 beta 1 (build num- 
ber 1234). Although clearly still a work in progress, this iteration 
shows how Microsoft is advancing the existing NT architecture, 








which merges the attributes of layered and microkernel operat- 
ing systems. 

The NT Executive, a group of several subsystems and OS 
services, runs in kernel mode (see “NT’s New Architecture” on 
page 122). This placement means that basic OS functions, such 
as first-level interrupt handling, deferred procedure calls, thread 
scheduling, and synchro- 
nization primitives, com- 
municate directly with the 
hardware for faster perfor- 
mance. Also within the Exec- 
utive is the hardware abstrac- 
tion layer (HAL), which 
provides software abstrac- 
tion for such items as clocks, 
cache and memory controls, 
peripheral devices, and sym- 
metric multiprocessing func- 
tions. This abstraction layer 
enables Windows NT to sup- 
port a wide range of hard- 
ware designs within a micro- 
processor family. 

What makes 4.0 signifi- 
cantly different than earlier 
NT iterations 1s Microsoft’s 
decision to relocate within 
NT’s kernel mode the graph- 
ical device interface (GDI), 
giving it Ring 0 status. (Ring 
0 is one of four protection 
modes in Intel’s CPU designs.) 
This gives GDI functions—all 
the commands that write to 
the screen—the highest pri- 
ority possible. No overhead 
means faster performance. 
But it also means no protection for the OS in the event, for exam- 
ple, that a third-party graphics driver is plagued with problem 
code. In NT 3.51, the GDI didn’t communicate directly with the 
hardware, so a problem witha graphics driver would have crip- 
pled the user interface but would not have brought the entire 
system down. That potential exists now with 4.0. 

The Ring 0 vulnerability is also found in NetWare 4.x. (IBM 
hasn’t taken this path with OS/2.) The issue is critical for NT because 
NT is more likely to run cross-platform tools, such as emulators, 
that write directly to the GDI rather than to an API. Clearly 
Microsoft is heading down the kernel-mode road to enhance per- 
formance. Our tests running standard business applications and 
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To boost graphics performance in NT 4.0, Microsoft made the controversial decision to move the 


Graphical Device Interface (GDI) from user mode to kernel mode. 


graphics-intensive games showed 4.0 to 
be noticeably faster than NT 3.51. How- 
ever, the kernel-mode approach may 
cause stability problems as driver authors 
write code that burrows deeper into the 
OS to extract faster performance in their 
applications. Thus, Microsoft may be 
trading stability for performance. 

Our tests with the beta software did 
not uncover a smoking gun: None of the 
crashes we experienced could be attrib- 
uted directly to the architectural change. 
But the decision to make this change— 
and its departure from traditional design 
practices—troubles us. Drivers are 
volatile, and now they could be a weak 
link in NT’s stability. 

Stability is more of an issue with NT 
Server than with NT Workstation because 
a single server crash will also bring down 
all the clients attached to it. That’s not to 
say that workstations are immune to 
potential problems. Ifa client goes down, 
the IS support staff will have to track down 
the cause, which will be difficult since a 
frozen workstation will not be able to run 
diagnostics software. 
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Microsoft says it works with hardware 
manufacturers to develop reliable drivers 
and that the change doesn’t affect the sta- 
bility of the system. All drivers shipped 
with the OS, the company adds, are sub- 
mitted to the same testing as other Exec- 
utive components. We won’t know how 
significant the kernel-mode issue is until 
we have final 4.0 code and monitor how 
well the OS runs in real-world situations. 

This potential vulnerability is all the 
more troubling considering the steps 
Microsoft has taken in other areas to 
avoid NT system crashes. NT 4.0 remains 
more stable than Windows 95 thanks to 
Microsoft’s use of virtual machines, 
which are secure areas in the OS where an 
application can execute as if it were 
using its own processor and memory 
space. This means that unruly applica- 
tions won’t bring the entire system down. 
Instead, only the virtual machine will die, 
leaving the OS ina stable state. NT runs 
MS-DOS applications in their own virtu- 
al machine, and you can run Win16-based 
applications in a virtual machine as an 
option. NT 4.0 also uses virtual machines 


for multitasking and multithreading of 
Win32 applications. 


New and Improved Server 


The NT Server and Workstation mod- 
ules emanate from the core architecture. 
Both have seen a number of changes in 
4.0. Each module now provides all the 
major network protocol stacks (including 
NetBEUI, IPX/SPX-compatible, and 
TCP/IP), as well as easy connections to 
Net Ware, NFS, Vines, and existing NT 
servers. NT 4.0’s updated version of 
Microsoft’s Client and Gateway Ser- 
vices for NetWare now supports NetWare 
Directory Service (NDS). 

One of the most appealing additions 
to NT Server is the integrated Internet 
Information Server, or IIS (for more 
details, see “NT and the ’Net” on page 
127). With IIS, you can turn NT Server into 
a fully functional Web server (that can also 
perform its other duties). Microsoft wants 
you to look to NT, and not Unix, for 
your Web server needs. What chance does 
NT have to compete? Compared to most 
flavors of Unix, NT is easier to use, it 
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supports a larger application base, and 
now the Web server software is free. 

Other new Internet features include a 
Domain Naming System (DNS) name ser- 
vice. This is significant because it provides 
a distributed database of host information 
for local networks and the Internet. 
With DNS, you can resolve computer- 
name-to-IP-address mapping queries. You 
also can configure the DNS name service 
for use with Microsoft’s Windows Inter- 
net Naming Service (WINS), which 
dynamically allocates IP addresses for host 
name resolution. The combination of 
WINS and DNS provides the Dynamic 
DNS, which resolves the upper layers of 
the domain name and passes the final res- 
olution to WINS. This is transparent to the 
NT Server client. 

Server 4.0 also supports multiprotocol 
routing to help network administrators 
connect LANs or connect LANs to WANs 
without a costly dedicated router. For 
instance, administrators can set up LAN- 
to-LAN routing support for IP and IPX by 
connecting both a TCP/IP and a Net Ware 
LAN. You can also configure NT Server 
to act like a BOOTP/DHCP Relay Agent 
that allows a computer to transmit 
BOOTP/DHCP messages across an IP LAN. 
However, using NT Server to connect 
LANs and WANs requires at least two 
network adapters (one for each seg- 
ment) inside your server hardware. 

New administration tools in NT Serv- 
er can run remotely on Windows 95 
clients. In addition, NT Server provides 
remote boot service for Win 95 clients. 
This is especially helpful if you’re work- 
ing in a secure environment with Win- 
dows 95 diskless workstations. NT Serv- 
er also lets you create your own special 
groups by arranging resources, such as 
printers, for easy reference and browsing. 
You create these groups using the WINS 
Manager tool, or through the LMHOSTS 
file. However, each group is limited to 
only 25 members. 

Anyone involved in the federal mar- 
ket will be happy to know that Server 4.0 
continues its POSIX tradition. Microsoft 
plans to build on the base OS services to 
support upcoming POSIX standards as 
they evolve. 


Better Interfaces 


Both the Server and the Workstation edi- 
tions of NT 4.0 present a Windows 95 
look-alike interface. If you’ve run Win- 
dows 95, you’ve already seen many of the 
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new interface features in NT 4.0: the Win- 
dows Explorer, the Internet Explorer 
browser, and WordPad. Clearly Windows 
NT 4.0 is Windows 95 reincarnated for the 
power user. NT functions the same as 
Windows 95, with the same hierarchical 
drag-and-select menu structure and the 
ability to examine the file system. The new 
interface is especially adept at opening 
programs (you can launch applications 
using Macintosh-like point-and-shoot 
icons), finding documents, and using sys- 
tem tools such as Explorer. 

Also new to the NT interface is the 
Microsoft Windows Messaging Subsys- 
tem, which lets you send and receive e- 
mail, including files created in other appli- 
cations. Already message-enabled are 
most of the 32-bit applications that run on 
Windows NT, including Microsoft Word 
and PowerPoint and Borland Paradox. 
Unfortunately, NT 4.0 does not support 
Multipurpose Internet Mail Extensions 
(MIME) mappings to filename extensions. 
And messages containing attachments are 
sent in MIME format as an applica- 
tion/octet-stream, not as a MIME type. 
Therefore, you may want to consider 
another fully MIME-enabled e-mail sys- 
tem if file attachments are common in 
your organization. 

A new Hardware Profiles feature 
(familiar to Windows 95 users) lets you 
create a list of hardware configurations to 
meet specific requirements. This is most 
useful for people who run NT ona 
portable computer with a docking station. 
When you dock the portable, NT prompts 
you to select a hardware configuration 
(using variables like network interface 
card, printer, and monitor). When you 
remove the portable from the docking sta- 








tion, NT returns to the previous system 
configuration. 


Preliminary Tests 


Our beta of 4.0 was noticeably faster than 
NT 3.51, depending on what type of appli- 
cation we ran. We compared performance 
of 4.0 versus 3.51 by using a 133-MHz Pen- 
tium machine with 32 MB of RAM. We ran 
Win32 and Win16 applications, which we 
automated with macros or application 
programs. All applications worked with- 
out any compatibility problems. In gen- 
eral, we found the performance of Win32- 
based applications like the Microsoft 
Office Suite was excellent under NT 4.0, 
but Win16-based applications (e.g., Excel 
4.0) lagged behind. DOS applications per- 
formed well, and NT 4.0 adapted to the 
most unruly graphical DOS applications, 
such as arcade-type games. We did crash 
the system once, but the result was a dead 
MS-DOS session and nota dead OS. How- 
ever, when we ran Adobe Photoshop, 
some image windows did not repaint 
properly. And Lotus Approach crashed 
when we selected Send Mail from the File 
menu. (Note that none of these problems 
relate to the kernel-mode issue.) 

Will performance be even faster once 
Microsoft finishes the final version of 4.0? 
That depends. Developers will surely 
optimize the code, which will make it 
faster. However, our beta version still did 
not include Distributed COM (Common 
Object Model), which has replaced Net- 
work OLE asthe name for Microsoft’s dis- 
tributed object technology. DCOM lets 
communications take place among 
objects without any object needing to 
know the physical location of any other 
object. We were unable to judge how any 
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overhead from DCOM might affect per- 
formance (and we still remember how 
performance in Windows 95 went to hell 
in a hand basket when Microsoft added 
the OLE subsystem). Until we test with 
that component, we have only half the 
performance story of NT 4.0. (Microsoft 
planned to include DCOM in the beta 2 
version that was scheduled to be released 
after we filed this story.) 


The Bottom Line 


So, if Windows NT 4.0 looksa lot like Win- 
dows 95 and offers many of the same look- 
and-feel and OS features, what are the rea- 
sons to include 4.0 in your migration 
plans? That depends on the platform 
youre currently using. 

If you’re now running Windows 95, 
NT 4.0 may be more stable, thanks to its 
virtual-machine approach. (Kernel mode 
is an open question, however.) Another 
of NT’s key differences from Windows 95 
is NT’s support for multiple platforms and 
for symmetrical multiprocessing. NT 
can provide this support because 
Microsoft wrote it in portable C, while 
developers wrote huge portions of Win- 
dows 95 in processor-dependent Intel 
Assembler (however, Windows 95 pro- 
vides better performance on Intel-based 
computers with fewer resources). 

NT adheres to the Advanced RISC 
Computing (ARC) open specification for 
RISC-based systems in both single and 
multiprocessing configurations. These 
RISC platforms include the PowerPC, 
MIPS R4xx00, and Digital Equipment 
Alpha. In the past, NT didn’t support x86 
software on these systems, which was lim- 
iting since only the major software ven- 
dors bother to port to non-x86 hardware. 
The good news is that NT 4.0 provides a 
486 emulator for non-Intel platforms. The 
486 emulator is another application that 
can convert the nonnative x86-dependent 
calls into calls the native processors under- 
stand. Emulation overhead does levy a 
performance hit, however. 

In the short term, the changes to NT 
Workstation probably won’t produce a 
wave of converts: Windows 95 will con- 
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Look familiar? Windows NT 4.0 adopts 
the interface design of Windows 95. 


tinue to rule the desktop. The absence of 
Plug and Play in NT 4.0 will discourage 
people who rely on this Win 95 capabili- 
ty for portables with docking stations. 

The bottom line for Windows 95 users 
is this: If you’re committed to Windows 
applications and need to run them ina 
crash-protected or cross-platform envi- 
ronment, it may be time to move to NT. 
If you’re a mobile worker who relies on 
Plug and Play capabilities, you should stay 
with Windows 95 for now. 

If you’re already running NT 3.51, the 
leap to 4.0 will seem as wide as the gap 
Windows 3.1 users crossed when they 
moved to Windows 95. The speed 
improvements we see in the final version 
of 4.0 will go a long way to helping you 
make your decision. Also, if distributed 
objects within your enterprise will 
become the foundation for your applica- 
tions, 4.0 grows in importance. 

At first, the new UI may be appealing, 
but you should also consider the impact 
the learning curve will have on your orga- 
nization. If NT 3.51 currently serves you 








well, the interface alone isn’t enough to 
switch to NT 4.0. 

If you’re a Unix or other non-Windows 
shop, NT 4.0 can give you the advantages 
of a huge base of business applications that 
may be more extensive and less expensive 
than what you’re using. If you’ve already 
considered 3.51 and decided against the 
switch, the new Uland Distributed COM, 
if Microsoft pulls it off in this revision, 
could be new inducements to go NT. Also, 
NT 4.0’s support for multiple hardware 
platforms means you can upgrade to faster 
processors to meet new requirements. 

No matter which group you’re in, you 
should set up a test-bed of representative 
hardware and software for your organi- 
zation and run extensive compatibility 
tests using 4.0 before you make any deci- 
sions. Your mix of resources is unique, and 
you should find compatibility and per- 
formance problems before you decide to 
change to any new OS. 

The last issue you need to consider is 
Cairo. We expect DCOM to be part of 
the Cairo OS, as well as an object-orient- 
ed file store and Plug and Play (see “OO 
Meets OS,” November ’95 BYTE). At 
that point, NT will have morphed object- 
oriented technology, the interface and 
mobile-computing benefits of Windows 
95, and the already solid server features 
of NT. It’s a formidable package—on 
paper. But evenif Cairo stays on track, it’s 
a distant target. In the meantime, NT 4.0 
offers an intriguing choice. 


David S. Linthicum is a technical manager at 
AT@T Solutions and the author of several books 
on software development. You can reach him 
at 70742.3165@compuserve.com. 
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NetWare: Fight or Switch? 


Microsopt fields new technologies—and migration 


tools—in the battle against NetWare. 


By Steve Gillmor 


acrilege! Are you truly considering choosing Mi- 
crosoft’s Windows NT over Novell’s NetWare? 
You’re not alone. Microsoft’s Trojan horse strategy 
continues to gain ground in the battle with Novell. 
And although Microsoft used “Start Me Up” as the theme song 
for Windows 95, “Time Is on My Side” ic be more appro- 
priate for Windows NT. 

Slowly but surely, Micro- 
soft is fighting a technology 
and marketing war with No- 
vell to convince people to 
move from NetWare to NT 
and to help companies make 
the big switch, with several 
migration-specific tools— 
and some free components— 
thrown in to sweeten the 
deal. The tough part for end 
users isn’t just In measuring 
NT against NetWare point for 
point in technology (see the 
text box “How to Decide if 
You Need NetWare or NT” 
on page 128). You also need 
to consider how to switch 
from NetWare if and when 
you decide that’s the right 
move (see the table “Six Steps 
from NetWare to NT” on 
page 130). Here’s some help 
on both scores. 


War of the Web 


As this article went to press, 
NT was in a transition. The 
initial beta release of NT 4.0 
offers a glimpse of what’s to 
come in the latest version (see “4.0 Isn’t for Everyone” on page 
121), which has a vague release date of “this summer.” 

Beta or not, we see that one of the hottest spots in the mar- 
keting war between Novell and Microsoft is over their dueling 
Web sites. Microsoft is adding a host of enhancements and new 
technologies to NT 4.0 to leverage the Web and its global TCP/IP- 
based WAN. 

One enhancement plays into intranet and corporate-down- 
sizing trends, which are accelerating the growth of mobile and 
work-at-home communications. As bandwidth becomes the 
gold standard of the nineties, Microsoft has extended NT 4.0’s 
Remote Access Service (RAS) to leverage ISDN and secure net- 








work access by way of the Internet. NT 4.0’s multilink PPP sup- 
port for bandwidth aggregation allows bonding of both B 
channels of an ISDN Basic Rate Interface (BRI) line to double the 
speed of a dedicated private connection. You can continue to 
add ISDN lines for further improvements or employ multiple 
analog lines in instances where ISDN is not available. 

The new Point-to-Point 
Tunneling Protocol (PPTP) 
integrates with RAS to enable 
virtual private networks. 
Developed by Ascend Com- 
munications, ECI-Ielematics, 
Microsoft, 3Com/Primary 
Access, and U.S. Robotics, the 
PPTP protocol encapsulates 
and encrypts packets for 
transmission over the Inter- 
net. NT servers can now use 
a dedicated Internet connec- 
tion through RAS at one end, 
while Win 95 and NT 4.0 
workstation clients dial up 
their local Internet service 
provider’s (ISP) point of pres- 
ence (POP). 

Not only does this reduce 
or eliminate long-distance 
charges, but companies can 
now leverage an ISP’s mo- 
dem and ISDN Internet- 
adapter pool. If your ISP in- 
stalls PPTP extensions, there 
is no need for you to install 
a PPTP driver on the client. 
U.S. Robotics is writing the 
NT Server 4.0 driver for Mi- 
crosoft; it and other hard- 
ware manufacturers plan to embed the technology in remote- 
access communications devices used by ISPs. 

Microsoft dropped the other shoe in the Web war by inte- 
grating its Internet Information Server (IIS) software into NT 
4.0. IIS inherits NT’s security, performance monitoring, and 
SNMP management capabilities, providing both Common Gate- 
way Interface (CGI) and its own Internet Server API (ISAPI) to 
extend programmability (see “NT and the Net” on page 133). 
BackOffice owners of SQL Server and other ODBC-compliant 
(Open Database Connectivity) data sources can employ the bun- 
dled Internet Database Connector for template-driven catalog 
publishing. continued 
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On the client side, Microsoft’s Inter- 
net Explorer browser will add Visual Basic 
Scripting tools in the 3.0 release. With Vi- 
sual Basic for Applications soon to span 
the Microsoft Office suite, the Remote 
Automation technology introduced in 
Visual Basic 4.0 will surface in NT 4.0 Serv- 
er and Workstation. Once dubbed Net- 
work OLE, Distributed COM (DCOM) 
exploits OLE Control (OCX, now called 
ActiveX) component tools for building 
distributed applications. 

Visual Basic also extends Microsoft 
Exchange Server’s applications develop- 
ment environment. Exchange in turn adds 
_X.500-based messaging-specific attributes 
to NT Server Directory Service, letting ad- 
ministrators automate the migration of 
existing users and configure new-user and 
mail accounts in one operation. 

Now that TCP/IP is NT’s new proto- 
col of choice, Microsoft is adopting anoth- 
er child of the Internet. The Domain Nam- 
ing System (DNS) that Unix machines on 
the Internet popularized will integrate 
with NT’s existing Universal Naming 
Convention (UNC) and Windows Inter- 
net Naming Service (WINS). 

WINS (in conjunction with DHCP) 
already provides dynamic host name 
resolution for Microsoft networks. In a 
mixed network, hosts can now employ a 
single name service based on DNS’s In- 
ternet standard. Using DNS in this way is 
significant because it addresses NT’s tech- 
nological Achilles’ heel. 

If this interoperability helps glue to- 
gether the vast majority of directories, 
Microsoft may have found a way to keep 
Novell Directory Service (NDS) a niche 
player. That would be important, because 
NDS—a global directory service that 
stores information in a hierarchical tree 
structure that any authorized user or ad- 
ministrator can view ina single glance— 
is superior to NT’s flat-file directory-ser- 
vice technology. 

With NT Server 4.0, Microsoft will 
upgrade the existing Client and Gate- 
way Services for NetWare to support NDS 
navigation, authentication, printing, and 
log-in scripts. NT users will have to wait 
for Cairo (due no earlier than 1997) to 
match or surpass NDS. In the meantime, 
Microsoft seems to be trying to shift the 
focus away from directory services—and 
toward incorporating Web tools into 
NT—for companies that are trying to 
decide whether to switch from NetWare 
to NT. 
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Appealing APIs 


Besides nailing down the Internet, Mi- 
crosoft is also stealing a page from its own 
playbook with the Open Directory Ser- 
vices Interface (ODSI). Like its siblings 
ODBC and MAPI, ODSI is a set of APIs 
that gives developers access to multiple 
directory-service providers. Developers 
can write OLE Automation controllers 
with Visual Basic, Perl, Rexx, and other 
tools to perform common directory tasks, 
such as adding new users, managing print- 
ers, and locating resources across multi- 
ple directory services. 

Although Novell has not yet signed 
on to write a service provider (i.e., a ven- 
dor-specific driver-like layer) for NDS, 
Microsoft will include one when ODSI 
arrives (sometime after NT 4.0 ships). 
ODBC rolled out in much the same fash- 
ion, with native optimized drivers fol- 
lowing once the standard gained wide 
acceptance. Similarly, rival IBM/Lotus has 
adopted MAPI for use in its Notes group- 
ware product. 

Microsoft’s ability to anticipate and 
absorb the rapid growth of client/server 
and intranet/Internet technologies means 
NT is a difficult target to hit. But Novell 





has made the best of a bad situation in 
recent months. It dropped its SuperNOS 
strategy and applications suite, endorsed 
the use of Visual Basic and other rapid 
development tools for its new Net2000 
API, and made tentative moves toward 
porting NDS to NT. NetWare also con- 
tinues to hold its ground with large-scale 
networks (see “NT Server Growing Pains” 
on page 137). 

But Novell may feel an uncomfortable 
kinship with OS/2 fans. NDS may be a 
superior directory management tool in 
the same way that OS/2’s multitasking and 
object-oriented interface exceeds Win 
95’s in the minds of many people. Yet the 
public and applications vendors alike have 
voted their preferences by continuing to 
move toward the Microsoft bandwagon. 
The ultimate Microsoft migration strate- 
gy is to make it good enough for now 
and then keep making it better. 


NT Bait 


NT may be gaining ground on NetWare, 
but how easy is it to make the transition 
from NetWare 3.x or 4.x to NT? Not sur- 
prisingly, Microsoft is trying to be as help- 
ful as it can be. It built migration tools into 
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NT right from its earliest incarnation. 

The first tool to appear with NT 3.1 
was NWLink, an IPX/SPX-compatible 
transport stack that gave Net Ware-com- 
patible clients access to NT applications 
services. Not only did Microsoft recom- 
mend using NWLink as the default pro- 
tocol (no surprise there), but Net Ware 
users with DOS and Windows 3.x ma- 
chines could save valuable conventional 
memory by loading just one protocol 
stack. 

Microsoft added two more lures to NT 
3.5: the Gateway Service for NetWare 
(GSNW) and the Migration Tool for Net- 
Ware. GSNW lets an NT server connect 
to a Net Ware server as a NetWare client, 
allowing NT clients to access Net Ware 
resources as though they were NT re- 
sources. Here the NT workstation can 
leverage a mixed NT/ NetWare network 
without loading two sets of client services. 

The downside, however, is that the 
pass-through connection adds overhead 
and funnels everything through a single 
NetWare user account; you'll need to 
use NT’s bundled Client Services for Net- 
Ware to log on individually. Still, NT’s 
built-in RAS gives you a powerful tool for 
dialing up a NetWare LAN while still 
retaining your favorite protocol (which is 
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likely to be TCP/IP) on the desktop. 

The Migration Tool for NetWare 
uses NWLink and GSNW to access Net- 
Ware servers. It automates the transfer 
of NetWare user and group accounts, files 
and directories, and security and permis- 
sions to NT Server. A few things got lost 
in the shuffle, including NetWare’s User 
Disk Volume Restrictions and passwords. 
As aresult, you can set all passwords toa 
default name, no name, or the user name, 
force users to change their passwords on 
log-in, and create a mapping file to cus- 
tomize account information. 

The first release did not support the 
migration of log-in scripts, but you could 
still perform a trial migration to sort out 
duplicate user- and group-name conflicts. 
If you wanted to maintain both NetWare 
and NT servers for the time being, you 
would simply perform the migration 
and leave your NetWare servers intact. In 
this way, Microsoft’s solution meant you 
could add an NT applications server auto- 
matically without having to hand-key all 
the account information. 

With NT 3.51, Microsoft provided the 
File and Print Services for NetWare 
(FPNW) add-on utility. FENW makes an 
NT server look just like a NetWare 
3.12—compatible file and print server to 





existing NetWare client software. Also, 
the enhanced Migration Tool 1.1 supports 
the transfer of user and system log-in 
scripts. 

Installing the FPNW service adds 
extensions to the Server, User, and File 
Managers to manage NetWare volumes, 
files, and user connections. On the Net- 
Ware client, end users can exploit Mi- 
crosoft versions of utilities (e.g., Attach, 
Login, Logout, Slist, Map, Capture, End- 
cap, and Setpass) just as they normally do. 
NetWare loadable modules (NLMs) don’t 
work, but you can use NWLink to access 
a SQL Server database or other applica- 
tion service directly from your existing 
NetWare client. 

If the goal is a phased migration, FPNW 
enables you to transition gradually with- 
out affecting the Net Ware user base. Dur- 
ing the migration, shared directories can 
be available to NetWare and NT clients 
alike; users can move transparently be- 
tween the two environments, either one 
at a time or globally. Once you’ve used the 
Migration Tool, you can replace the orig- 
inal NetWare server with an NT server. 
You just rename either the NT server or 
the FPNW service with the name of the 
NetWare server and then disconnect the 


NetWare machine. continued 
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NT Past... and to Come 
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NetWare clients can take advantage of 
NT’s Directory Service and the trusted do- 
main technology to get a single network 
log-on across the enterprise, something 
not possible with the NetWare 3.x serv- 
ers most vulnerable to migration. What 
FPNW does not allow is centralized man- 
agement of user accounts, passwords, and 
security information, which in the Net- 
Ware 3.x world happens on a server-by- 
server basis. 


At Your (Directory) 
Service 


Microsoft’s domino strategy continues 
with a second add-on utility, called the 
Directory Service Manager for NetWare 
(DSMN), which gives administrators the 
driver’s seat in both directions on a mixed 
NT and Net Ware 2.x/3.x network. DDMN 
extends the Migration Tool’s functional- 
ity, copying NetWare user and group 
account information to NT Server Direc- 
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tory Services and then automatically 
propagating any subsequent changes back 
to the NetWare server contingent. 

After selecting a strategy for password 
re-creation, you can select which group 
accounts you want to propagate back to 
the NetWare server. Next, you run trial 
synchronizations and check log files for 
errors—the software prompts you to 
use the BindFix utility to back up the Net- 
Ware Bindery. Once synchronization oc- 
curs, administrators can add a new user 
and make account changes from a single 
location. Users can log on to any NT or 
NetWare server with the same name and 
password. 

DSMN hit the wall at NetWare 4.x and 
NDS. Although the utility can synchronize 
NetWare 4.x servers through bindery- 
emulation mode, it does not support NDS 
itself. As mentioned earlier, the forth- 
coming NT Server 4.0 will offer upgrad- 
ed Client and Gateway Services for Net- 
Ware. Also, NT Server 4.0’s adoption of 
the Win 95 user interface will provide 
more intuitive and centralized tools for 
both FPNW and DSMN. Nevertheless, 
NT’s flat-file directory service technolo- 
gy will need more than a face-lift to com- 
pete with NDS’s functionality. 

NT offers tools to monitor and man- 
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age network operations. From the User 
Manager screen, you can keep track of 
user information. Port Status provides the 
vital signs of external connections. Event 
Viewer offers detailed looks at System Log 
events. Remote Access has its own area 
for monitoring the reach-out-and-touch 
crowd you support. An extensive Net- 
work Settings screen permits adding, re- 
moving, changing, and configuring net- 
work adapters and software. 

Novell still has numbers on its side; the 
installed base of NetWare users remains 
large enough to fill NT’s creators with 
envy. But in an industry where the only 
sure things are death, taxes, and con- 
stant change, loyalty doesn’t count for 
much. Microsoft is working to give you 
reasons to switch to NT and to make sure 
a lack of migration tools doesn’t derail any 
transition plans. NT 4.0 won’t make Net- 
Ware passé, but it will keep NT’s momen- 
tum rolling. & 


Steve Gillmor (Charleston, SC) is senior vice 
president of Barkley Communications Co. and 
director of Southern Digital, Inc. He consults 
on Lotus Notes, Visual Basic, Windows NT, 
and digital-media issues for corporations. You 
can reach him by sending e-mail to 72662 
.3701@compuserve.com. 
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NT and the Net 








Do you get only what you pay for with Microsoft's free 


NI-based Internet applications? 


By Tom Yager 


hat’s the biggest growth area in network services? 
The Internet, which is no surprise. IS people are 
feeling the pressure to make more impressive Web 
services available to both employees and to people 
outside the company. 

While Unix has so far dominated Web development, 
Microsoft is now laying claim 
to providing all the software 
needed to build and deliver 
complex applications over 
the Internet, starting with 
Windows NT. Microsoft also 
offers the Web server (Inter- 
net Information Server, or 
IIS), the database server (SQL 
Server), the development 
tools ( Visual Basic and Visual 
C++), and even the glue 
(Open Database Connectiv- 
ity [ODBC], Internet Server 
API [ISAPI], Windows Sock- 
ets, and OLE). 

Therefore, you pay for 
NT, the development tools, 
and, optionally, the database 
server. However, Microsoft 
will give away its Web server, 
its Internet Explorer client, 
and all the software and doc- 
umentation needed to crank 
out custom Internet applica- 
tions. This not only helps you 
maximize your limited re- 
sources, but the Internet com- 
ponents let technology-shy 
organizations experiment 
with distributed applications. 

Fine: A single-source vendor is good, and free is even better. 
But what about technology? Traditionally, Unix has ruled in host- 
ing networked applications, and with good reason. It’s mature 
and highly scalable. Also, all the protocols Internet users take 
for granted first dawned within Unix. Why develop under NT? 


Tables Are Turning 


That the Unix world remains splintered and discouraging for 
cross-platform development is old news. While Unix vendors 
fiddle, Microsoft is craftily infiltrating Unix strongholds with 
stable, multiplatform, natively graphical NT. Two years ago, Unix 
might have been the automatic choice for anyone deploying 








Internet services. Now the tables are turning in NT’s favor. 

The differences between NT and Unix are common knowIl- 
edge (see “Which Side Are You On?,” May BYTE). What’s not 
as well understood, however, is that NT is, on paper, the perfect 
Internet application server: It’s lean, it’s relatively scalable (see 
“ NT Server’s Growing Pains ” on page 137), it’s affordable, it 
has a complete array of stan- 
dard network services, and its 
standard file system supports 
such essentials as striping and 
mirroring. 

It also installs fast, boots 
and shuts down in a hurry, 
and has strong security. Unix 
still can’t approach NT’s ease 
of installation and use. Unix 
does offer an administration 
advantage: Telnet lets you 
remotely manage Unix ma- 
chines over the Internet from 
any terminal, as long as you 
have the proper access rights. 
NT still falls short in remote 
administration. 

The reasons to imple- 
ment under Unix instead of 
NT boil down to one: If you 
have asignificant investment 
in Unix hardware or appli- 
cations, stick with it. Yet, 
even if Unix is what you 
have, that does not mean that 
you have to specify Unix for- 
ever. NT plays nicely with 
Unix workstations and serv- 
ers in the same enterprise. 
Admittedly, what NT still 
won’t give you are NFS (which you can add) and X Window Sys- 
tem. Still, if you are creating Internet applications for use out- 
side your enterprise, these shortcomings hardly matter. 


Web Server, Cheap 


Microsoft’s Web server, IIS, is downloadable for free from 
Microsoft’s Web site (www.microsoft.com). This is no crippled 
application or limited-time free trial. Microsoft is giving away 
a fully functional commercial-quality Web server. It’s no surprise 
that IIS works hand in glove with NT and is an integral part of 
Microsoft’s Internet applications-development strategy. IIS is a 
server that answers HTTP, gopher, and FTP requests from clients. 

continued 
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IIS takes full advantage of NT’s built-in 
security, even supporting encrypted pass- 
word exchange for those clients (such 
as—no coincidence—Microsoft’s own 
Internet Explorer) that support it. 

This server is no slouch on other fea- 
tures. Multihoming lets a machine running 
IIS appear to the Internet as several distinct 
Web sites. Virtual directories hide your 
system’s true directory structure from 
browsers, improving security and making 
configuration changes easier to endure. 
Remote administration lets you manage 
all the servers in your enterprise from one 
console. 

Microsoft would deserve credit just for 
building these laudable features into IIS1.0, 
but the company’s vision extends beyond 
basic services. A key feature for applica- 
tions development is that IIS is remark- 
ably extensible. A skilled developer can 
build custom Internet applications that use 
IIS to deliver data in a number of ways. 

IIS isn’t the only Internet server for NT. 
Among Microsoft’s competitors is Net- 
scape, whose cross-platform Netscape 
Enterprise Server 2.0 runs on both NT and 
a variety of Unix variants. 


NT vs. CGl 


Web authors well understand the Com- 
mon Gateway Interface (CGI) method of 
extending Web-server functionality. You 
simply include a uniform resource loca- 
tor (URL) in your document that points to 
an executable file on a server. The server 
will then launch that program, with any 
required arguments coming from asearch 
request, a form, or the URL itself. The Web 
server sets environment variables (e.g., 
information about the client and the con- 
nection) before launching the CGI pro- 
gram. A CGI program outputs its results, 
usually in Hypertext Markup Language 
(HTML) format. 

Because most Web servers have run on 
Unix systems, CGI programs are normally 
Unix shell scripts or Perl scripts. NT offers 
both those language choices, and you can 
use them with IIS the same way you would 
if you were running under Unix. The 
exception, of course, is that many Unix 
external commands are not standard 
under NT. The MKS Toolkit from Mor- 
tice Kern Systems fixes that and provides 
a true Korn shell for CGI programming. 

Advancing past mere Unix emulation, 
NT lets you reach beyond basic scripting 
languages for your CGI executable files. 
Visual Basic 4.0 runs under NT and is an 
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ISAPI sets up communications among the client, server, and DLLs. 


excellent, more powerful alternative to 
shell and Perl scripts. It’s still an inter- 
preted language, so don’t expect light- 
speed computations. 

On the plus side, you can use ODBC 
and MAPI to bulk up your Internet appli- 
cations with database access and multi- 
protocol e-mail. You could use the multi- 
media features so that the system makes 
sounds when certain conditions exist or 
present formatted text and graphics in 
response to Web users’ actions. 

Microsoft is making noise now about 
a leaner—and less capable—BASIC called 
VBScript. Like Sun’s JavaScript, you could 
embed VBScript in your Web pages to cre- 
ate active documents. Text-entry valida- 
tion is one example ofa function VBScript 
could handle. The server wouldn’t even 
see the document until all the required 
fields were filled and they passed the 
VBScripted validation tests. You could also 
embed OLE objects in Web documents 
that, when activated, would launch 
VBScript applications on the client side. 

There’s one serious drawback to using 
interpreted server-side scripts: Each call 
toa CGl executable file incurs heavy over- 
head. The server has to load a sizable 
interpreter that must load, parse, and run 
the script file. All this takes time and 
resources, and it’s repeated for every page 
that includes CGI references. 


DLLs Aren’t Dull 


You can partially solve performance prob- 
lems by using Visual C+ + or another tool 
that produces stand-alone executable 
files. These files do not need a run-time 
interpreter, so they load much faster. Of 
course, they run faster than interpreted 


code. However, it’s still an imperfect solu- 
tion: The server must reload that exe- 
cutable file every time a browser activates 
its CGI link. Microsoft’s IIS includes a 
more efficient mechanism: DLLs. 

Microsoft ingeniously allows authors 
to specify DLLs as CGI executable files. NT 
will first check to see if the requested DLL 
is now loaded (presumably by another 
request for a similar link). If it is already 
loaded, there’s no overhead. IIS just calls 
the DLL. However, if NT has to load the 
DLL, it loads into the same process as the 
Web server itself. IIS can also preload com- 
monly used DLLs and automatically 
unload them after a specified time. 

Because a DLL has no concept of stan- 
dard input and output (the mechanism 
through which IIS communicates with 
other CGI programs), Microsoft uses an 
API for passing arguments and data be- 
tween the server and its helper DLL. Part 
of the broader ISAPI, this procedure sets 
up communications among client, server, 
and DLL. 

The server calls the entry point Get Ex- 
tensionVersion when the DLL loads 
and then calls HttpExtensionProc for 
each client request. ReadClient,Write- 
Client, and GetServerVariableare 
among the functions that let the DLL com- 
municate with the remote client and IIS. 
It’s a blissfully simple API. Any program- 
mer used to writing C or C+ + code won’t 
see a problem with building server exten- 
sions as DLLs. 

IIS also includes an ISAPI DLL that pro- 
vides access to databases. You can embed 
queries and other manipulations of 
ODBC-compatible databases in your 
HTML documents. If you run BackOffice 































Let Microway build your next Graphics Workstation, 
Web Server or Personal Supercomputer using 


The fastest motherboard 


on the planet... 
400 MHz, 800 Mflops 


It's a Screamer” 


The Microway family of “Screamer” motherboards utilizes the fastest 
processor to hit the workstation market in the last ten years! The DEC 
Alpha 21164 not only blows away all other CPUs, but has the VLSI 
support needed to build memory systems that take full advantage of its 
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bus interface, which can accommo- 
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nical support. 
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on your IIS system, BackOffice’s SQL Serv- 
er component provides efficient and capa- 
ble database services to IIS. 


Pure, Filtered HTTP 


ISAPI DLLs aren’t just for replacing CGI 
programs. You can also create filters using 
ISAPI. You have the power to intercept 
every client request, analyze them, and do 
something clever with them. Maybe you 
want to create a customized log program 
that keeps detailed records of the trans- 
actions you care about. You might use an 
ISAPI filter to watch for hackers who 
attempt to coax your server into sending 
files outside your HTML source tree. With 
matching plug-ins on the client side, you 
could implement encryption, authenti- 
cation, or secure traffic. One use might be 
to prevent underage users from accessing 
material intended for adults. 

You can install as many ISAPI filters as 
you like by making entries in the registry. 
Each filter has its own priority level and 
event mask. The priority determines the 
execution order for multiple filters. 
Each filter’s event mask tells IIS which 
client events should pass to that filter. 
Client requests trigger some events. For 
example, SF_NOTIFY_READ_RAW_DATA 
lets the filter look at each byte of data 
before it goes to the client. 

Your filter can analyze the data and 
pass it unmodified. Or, it can modify the 
data to, say, remove profanities and point- 
ers to GIF images. Your filter can also tell 
the server this particular event should fail, 
in which case the client gets an error 
message from the server. 

Your filter can also find out when ases- 
sion starts and ends. You can choose noti- 
fication at the start of secure sessions, non- 
secure sessions, or both. If you want to 
watch the URLs being accessed at your site, 
the server can feed you the client’s URL 
requests before it maps them to physical 
locations. With this, you can intercept 
URLs, even new types, and process them 
in your DLL. 

The combination of the usual CGI and 
filter DLLs makes it possible to add almost 
anything to IIS. The ISAPI specification is 
simple, with easy-to-follow policies for 
entry points and data structures. You’re 
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protected from having to understand any- 
thing about sockets and ports. As you 
write your applications, you can be obliv- 
ious to the fact that the user is probably 
hundreds of miles away. 

Sure, you still have the limitation that 
your responses need to be in HTML for- 
mat, but more advanced browsers like 
Microsoft’s Internet Explorer and Net- 
scape’s Navigator support plug-ins. With 
custom code on the client side, and 
Microsoft’s ability to support OLE and 
ActiveX objects in HTML documents, 
you’re able to create complex Internet 
applications. Those applications can 
speak whatever language they like to each 
other, using IIS as a conduit. 

Before you conclude that Microsoft is 


giving away the store, remember its 
motives: Microsoft is betting that you’ll 
want to buy BackOffice, Visual C+ +, and 
Visual Basic to tie all the goodies together. 
Keep an eye on the Microsoft Web site to 
see what new browser plug-ins, ISAPI 
DLLs, and other useful tidbits magically 
appear. At this writing, Microsoft an- 
nounced VBScript and its intent to give it 
away (with a compiler) on its Web site. 
VBScript has not, however, appeared 
yet. Until it does, you still have plenty of 
options for deploying custom Internet 
applications under NT. _& 


Tom Yager is a freelance writer who operates a 
research facility in Texas. You can reach him at 
tyager@maxx.net. 
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NT Server's Growing Pains 


Before you trust a large network to NT Server, know its scalability shortcomings— 


and Microsoft's intentions to address them. 


By Barry Nance 


ou wouldn’t try to cut down an oak tree witha 
bread knife. And you wouldn’t tow a trailer with a 
Vespa. Sometimes size matters—with your network, 
for example. A group of 10 PCs can use a peer-to-peer 
LAN product such as IBM’s OS/2 Warp Connect, Microsoft’s Win- 
dows 95, or Artisoft’s LANtastic. A larger network of 100 PCs 
might share one or two file 
servers running Novell’s Net- 
Ware, Microsoft’s NT Server, 
IBM’s LAN Server, or another 
network OS (NOS). 

However, networking 
1000, 10,000, or even 100,000 
computers is a completely dif- 
ferent story. Suddenly, scala- 
bility isn’t only whether the 
NOS can run on different 
platforms or use symmetric 
multiprocessing (SMP) com- 
puters. You now have to think 
of scalability from organiza- 
tional, environmental, and 
managerial viewpoints—in 
terms of the whole network. 

Windows NT Server and 
Warp Server are coming on 
strong in the 100-plus-node 
network arena, displacing 
such products as Banyan’s 
Vines, NetWare. But how 
does it fare when it’s con- 
fronted with a 500-server net- 
work? The newest version, 
NT Server 4.0, offers expand- 
ed networking services (see 
“4.0’s Not for Everyone” on 
page 121). 

However, concerns about the underlying architecture still 
raise questions about NT Server’s scalability in the minds of some 
network managers. Can you manage large networks easily? Can 
users log in and use resources transparently? How does it han- 
dle clients that are running Windows, Mac OS, Unix, or OS/2 
Warp? 

The NT Server architecture scales better than its predeces- 
sor LAN Manager did, but it comes up short when compared 
with NetWare. NT is a good application server, but its short- 
falls—primarily in the areas of directory services, dynamic IP 
assignments, network management, and network administra- 
tion—make it less scalable than its competition. 








Directory services and domains are two different ways to deal 
with the problem of finding a needle in a large haystack. Net- 
Ware 4’s NetWare Directory Service (NDS) does it by handing 
you the needle when you ask for it. NT Server uses domains, 
which basically tell you to look in a smaller haystack. Clearly, 
NT has much growing to doi in this area (for more details, see the 
text box “StreetTalk Access 
for Windows NT” on page 
140). 

In Microsoft LAN Man- 
ager, a domain was an inde- 
pendent, nonhierarchical 
database of account infor- 
mation; it didn’t have a 
mechanism to tie multiple, 
independent domain data- 
bases together. In an attempt 
to overcome this design lim- 
itation, Windows NT intro- 
duced trust relationships 
between domains. In a trust 
relationship, a domain grants 
access to users if they have 
rights in a trusted domain. 
Trust relationships provide 
users a single log-in to their 
home domain and potential 
access to resources in other 
domains that trust the user’s 
home domain. 

Management of relation- 
ships can be difficult. A trust 
relationship doesn’t grant 
users access to resources in 
trusting domains. Instead, it 
lets an administrator in the 
trusted domain grant access 
rights to resources in the trusting domain. Only after adminis- 
trators establish a trust relationship between domains can users 
access resources in the trusting domain. 

Worse, the number of two-way trust relationships grows geo- 
metrically. It’s N times (N-1), where N is the number of domains. 
Six domains require 30 trust relationships (see the figure “‘Tan- 
gled Domain Trusts” on page 138), 50 domains require 2450 trust 
relationships, and 100 domains require 9900. That’sa lot of rela- 
tionships to set up and administer. 

In contrast, a directory service gives users, administrators, 
and their computers transparent access to all network resources. 
The CCITT has defined a standard for directory services—X.500. 
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It says a directory service should provide 
network name functions that map all net- 
work resources and that give them unique 
identities for easy reference. 

The name functions should supply 
location-independent access to network 
resources, offer extensible attribute infor- 
mation (i.e., detail about a resource that 
its name alone can’t convey), and allow 
searching for network resources by 
attribute, such as a printer’s type or loca- 
tion. NT doesn’t offer X.500-compliant 
directory services. 

NT replicates domain information 
across multiple servers to provide some 
degree of fault tolerance. Every Windows 
NT server that has a copy of the domain 
is known as a Domain Controller. The 
two types are Primary Domain Controller 
(PDC) and Backup Domain Controller 
(BDC). Each domain must have at least 
one PDC and can have multiple BDCs. 
Each Windows NT server may participate 
as a Domain Controller ina single domain. 

The PDC synchronizes across the 
domain, periodically communicating 
with the BDCs to distribute account infor- 
mation and ensure the integrity of the 
Domain Database. The PDC contacts the 
BDCsat definable intervals and sends mir- 
rors of recent updates. While users can 
employ either the PDC or a BDC for log- 
in authentication, all changes to the 
domain occur on the PDC (see the figure 
“NT Server Administration” on page 139). 
If the PDC is down or unreachable, admin- 
istrators cannot update domain informa- 
tion until they manually intervene to pro- 
mote a BDC to become the PDC. This 
makes the PDC a single point of failure. 

The replicated directory services data- 
base provided by NDS does not have this 
limitation. Administrators can partition 
and replicate the NDS database among 
many NetWare file servers, and can 
update NDS on any server that contains a 
read/write copy of the database. As long 
as a server that contains a replica of the 
partition is available, all administrative 
functions are possible, including adding 
or deleting users, groups, profiles, file 
servers, printers, print servers, message 
servers, and organizational units. 

Because NDS replication does not 
depend on a single, primary database, it 
has no single point of failure (see the fig- 
ure “NDS Server Administration” on page 
139). Any server that contains either the 
master or a read/write replica of the NDS 
database communicates with all other 
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Tangled Domain Trusts 
With NDS, each site can access network resources at any other site, which means 
a six-site network needs only six connections. 


3 Asite === NDS connection == 1)omain connection 


The NT domain model requires trust relationships between each site for 
total access to resources. A six-site network needs 30 connections. 


NetWare Directory Service (NDS) replicates itself across the 
enterprise. NT's domains require geometrical trust relationships. 
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servers with similar replicas. Any server 
can exchange NDS information with any 
other server that shares a common repli- 
ca. If a server is unavailable for synchro- 
nization, updates will continue among the 
remaining servers, permitting full NDS 
administration of the NDS tree, regard- 
less of the state of any single server. 

Here’s another limitation to NT’s 
domains: Moving an NT server from one 
domain to another requires you to rein- 
stall the OS. To move a NetWare server 
toa different branch of the directory tree, 
you merely indicate your change in No- 
vell’s NWAdmin software—a point-and- 
click operation. 

Similarly, you move resources (e.g., 
users and printers) in NT by deleting the 
entry in one domain and adding the entry 
in the other domain. NWAdmin makes 
such chores a drag-and-drop operation. 
Since NDS groups can include user objects 
from any portion of the NDS tree, a trans- 
ferred user retains all the prior group 
memberships and immediately inherits all 
rights granted to his or her new home on 
the NDS tree. 


Using IP 

Everyone wants to get on the Internet. For 
an administrator, that can mean assigning 
each desktop system its own IP address 
and then tracking them. Intelligent NOSes 
take care of the assignment and tracking 
for you. In this respect, NT is better than 
NetWare but not as intelligent as OS/2 
Warp Server. 

The technology for automatic IP 
address assignment and tracking is 
Dynamic IP, which is composed of DHCP 
and Dynamic Domain Naming System 
(DDNS). DHCP and DDNS are comple- 
mentary open networking standards 
developed by the Internet Engineering 
Task Force (IETF). Each protocol imple- 
ments half of the TCP/IP “plug-and-go” 
network solution. DHCP centralizes and 
automates the configuration of IP hosts, 
including IP addresses, while the DDNS 
protocols automatically record the asso- 
ciation between IP hosts and their DHCP- 
assigned addresses. 

Using DHCP and DDNS, a host auto- 
matically configures itself for network 
access wherever it connects to the IP net- 
work. Users can locate and access that host 
using its permanent, unique DNS host 
name. Mobile hosts, for example, can 
therefore freely move about a network 
without knowledge of the local IP net- 
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NDS database replica. Updates can 
occur even if any one server is down. 


NDS replication doesn't depend on a single, primary database. 


work addresses or services and without 
end-user or administrator intervention. 

Microsoft ships partial support for 
dynamic IP in NT Server. Dynamic assign- 
ment of IP addresses in Windows NT, 
which Microsoft calls Windows Internet 
Naming Service (WINS), works only with 
NetBIOS-based systems. WINS works with 
NetBIOS-over-TCP/IP to automatically 
insert names in the NetBIOS name table 
of another machine. WINS doesn’t yet 
manage names and Internet IDs for pure 


TCP/IP networks. Managing NetBIOS 
name tables is relatively easy, even from 
a remote machine. 

Enzo Schiano, who is the NT product 
manager at Microsoft, says that the Inter- 
net standard for dynamic IP is not yet a 
final one and Microsoft didn’t want to 
attempt support for a moving target. 
You'll have to wait for the company to 
support anything other than NetBIOS- 
over-TCP/IP. The WINS feature works 
only if your protocol stack has NetBIOS 
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running on top of TCP/IP. Pure TCP/IP 
networks can’t take advantage of WINS. 

IBM decided to implement the not-yet- 
final draft standard in OS/2 Warp Server, 
which shipped in March. Warp Server 
includes an IETF-compliant integrated 
DHCP/DDNS package that lets any com- 
puter configure itself for IP network access 
whenever it plugs into the IP network. All 
DDNS addresses are updated, not just the 
subset of NetBIOS addresses. The OS/2 
Warp Server package includes a Dynamic 
IP client, a DHCP server, and a DDNS 
server. The Dynamic IP client consists of 
both DHCP and DDNS client components. 

The DHCP client can be configured 
to operate asa simple DHCP client or asa 
Dynamic IP client, integrating DDNS 
client services with the DHCP client. The 
Warp DHCP clients and servers support 
DHCP user classing, a new DHCP exten- 
sion for administering groups of network 
hosts with common configuration re- 
quirements (e.g., an accounting depart- 
ment), independent of where the hosts 
in the network are. IBM’s Dynamic IP isa 
general IP networking solution that has 
broad application; works with Unix, Win- 
dows, Mac os, and OS/2 clients; and scales 
easily to an entire intranet. 


Administration 


NT’s graphical administration interface 
makes it easy to perform many common 
tasks, such as adding users to a single 
domain. However, NT encounters some 
difficulties when administering a large 
network. Microsoft’s System Manage- 
ment Server (SMS) attempts to address 
some of these problems, but it still has 
some shortcomings. 

SMS supports desktop management 
and provides a set of management services 
that includes hardware and software 
inventory, software distribution and 
installation, remote desktop manage- 
ment, and LAN troubleshooting. SMS runs 
on NT Server and relies on NT Server’s 
built-in management agents to collect net- 
work traffic and server performance data. 

However, SMS is a desktop manage- 
ment platform, and it lacks the function- 
ality of an enterprise management system 
such as those sold by Novell, IBM, and 
Hewlett-Packard. SMS focuses on man- 
agement of the desktop hardware and 
software on the network but ignores the 
remainder of the network, such as net- 
work infrastructure components (i.e., 
hubs and routers), servers, network ser- 
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vices, and non-Windows clients. Many 
network problems (e.g., not being able to 
print) involve more than just Windows- 
based desktop clients, and SMS often can- 
not help solve the problems that crop up 
on typical networks. 

NT Server doesn’t offer per-user disk 
space limits (a feature that NetWare and 
Warp Server provide), and it lacks the abil- 
ity to send alerts to network management 
products such as OpenView and NetFin- 
ity. NT Server also does not yet support 
DMI, a network management standard 
designed and agreed on by virtually every 
LAN vendor. The DMI specification, along 
with sample driver source code, has 
been available since 1994. 

Through hierarchical storage man- 
agement (HSM), NetWare allows the 


PRODUCT INFORMATION 


















seamless migration of unused files to a 
near-line (as opposed to off-line) storage 
facility, such as a read/write CD-ROM 
jukebox, after a configurable period of in- 
activity. NT Server does not support HSM. 

On the other hand, says Schiano of 
Microsoft, the next version of NT Server 
will take advantage of a new dial-up pro- 
tocol for connecting to a server through 
the Internet. Called Point-to-Point Tun- 
neling Protocol (PPTP), it won’t alleviate 
data-routing delays on the Internet but 
will allow remote-LAN access via an Inter- 
net service provider (ISP). Microsoft and 
3Com jointly developed the PPTP speci- 
fication, which they hope ISPs and other 
network software vendors will embrace. 

NT Server certainly has the potential 
to become a scalable NOS for large orga- 
nizations. When Microsoft adds directory 
services, better network management, 
client support for OS/2-based PCs, and a 
complete dynamic IP feature, NT Server - 
could find its way onto some very large 
networks. For now, NT Server works well 
on networks with Windows-only clients 
running NetBIOS over TCP/IP and that 
have simple relationships between do- 
mains, users, and resources. 


Barry Nance is a BYTE consulting editor and 
has been a programmer for 25 years. He is the 
author of Using OS/2 Warp (Que, 1994), Intro- 
duction to Networking (Que, 1994), and 
Client/Server LAN Programming (Que, 1994). 
You can contact him on the Internet at barryn 
@bix.com. 
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© Tutorial Video Troubleshooting Volume / 


New Releases: 


Call about our Tutorial 
and TroubleShooting 
Series on video cassettes! 
A wealth of technical 
help at your fingertips. 





UNIVERSAL DIAGNOSTIC 


Fully 0/ 5 independent Call for upgrade pricing & 
diagnostic software... complete new features list! 


| Ppapeeanend: Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnos- 
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the User’s Choice Award in the May 1994 issue of Byte Magazine, 
saying: “You name it, this tests it. If you maintain PCs you'll love it.” 


@ LOW-LEVEL FORMAT—Performs Low-level format on all drive types 
including IDE drives. This function cannot hurt IDE drives. @ TRUE HARD- 
WARE DIAGNOSTICS—Accurate testing of CPU, IRQ’s, DMA’s, memory, hard 
drives, floppy drives, video cards, etc. ® IRQ CHECK—Talks directly to hard- 
ware and shows I/O address and IRQ of devices that respond. ® O/S INDE- 
PENDENT—Does not rely on O/S for diagnostics. Talks to PC on hardware 
level. All tests are full function regardless of O/S (i.e. Windows, Novell, UNIX, 
OS/2). ® IRQ DISPLAY—Show bits enabled in IRQ chip for finding cards that 
are software driven (Network, Tape Backup, etc.). ® MEMORY EXAMINE— 
Displays any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts and available memory space. ® AND MUCH MORE... 
We don’t have enough space here for everything this software can do! 


SOFTWARE 





Use this Power-On Self-Test card to debug 
any “dead” PC that won't boot... 


his is the only card that will function in every system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card.” —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, Second Edition’ 


® Includes pads for voltmeter to attach for actual voltage testing under load. 
@ 4 LEDs monitor +5vdc -5vdce +12vdc -12vdc. ® Monitors Hi & Lo clock and 
OSC cycles to distinguish between clock chip or crystal failure. ® Monitors I/O 
Write and I/O Read to distinguish between write and read errors. ® Accurately 
monitors progress of POST for computers without POST codes. @ Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
® Compatible with Micro Channel computers. ® Dip switch allows easy selec- 
tion of I/O ports to read. @ Includes tri-state LOGIC PROBE to determine 
actual chip failures. ® Manual includes chip layouts and detailed POST proce- 
dures for all major BIOS’s. @ AND MUCH MORE. ..call for more details. 






















1993 






|e UTILITY OF THE MONTH IVI oo | = | 


-Yol0) =) =e =as) S N 
ee SERVICE INEWS 
GWARD PRODUCT OF THE MONTH 


Govt. Serv. #: GS-O0K-94AGS-5396 





It may take years before your hard drive crashes. 
It may be months before you have any serious data loss, 
problems with your memory or experience chip failure. 
Then again, it could be today! eo 
; At MICRO 2000 we are constantly thinking ahead to 
provide you with the products you'll need to protect 
yourself from hours of frustration and downtime. Our 
expanding line of products can assist you to recover data 
from a crashed disk when all the others have failed. 

We can help you diagnose what’s wrong with your 
| PCs ina flash, on-site or remotely—without a modem! 


Good products are one thing, but how about some- 
one to walk you through the tough stuff? Even though a 
large percentage of our clients are professional techni- 
cians and power users, we regularly receive calls from 
novice users who need help getting started. After all, 
these are tomorrow’s power users and technicians. 


You can help us to serve you. If you use any of our 


products, please let us know what you like about them, — 


or what improvements we could make. We will try to 
fulfill as many needs and wishes as possible, because 

~ your business and success are important to us. Give us a 
call or write to us with any comments or suggestions. 


Call Now for Pricing on Our Complete Product List: 


All products are 
Windows 95 Compatible COMPATIBLE | 
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Micro-Scope CLIENT 

A MUST-HAVE REMOTE DIAGNOSTICS TOOL for PC Service 
Technicians everywhere. Supply your customers — 
with this inexpensive software and let CLIENT diag- === 
nose what’s wrong with their PCs with- Allee 


_ out leaving your office! When 


your customer calls you with a 

service problem, simply have him 

boot his PC with the Micro- 

Scope CLIENT floppy disk in 

drive A and select either the Quick 

Test or the Extensive Test. Then just 

look up the resulting error codes in your 

CLIENT manual and you'll know exactly 

what’s wrong and be able to bring the correct replacement chips, 
drives, cables, etc. Ensures complete system compatability. Available in 
packs of 10, 50 and greater. 


Micro-Scope CENSUS” 
LETS YOU KEEP TRACK OF HUNDREDS or even thousands of 
computers and know each one’s exact hardware and system 
configuration at a glance. Many techni- 
cians and MIS Directors use this soft- 
ware tool to save hours of downtime 
in companies with multiple computers. 
Simply load the supplied disk into each 
computer on site (up to 100 PCs recordable 
on each disk). CENSUS automatically 
records complete system information and 
assigns each PC a unique ID number. The 
data can now be downloaded from the disk 
into any database program so it’s ready to 
retrieve at a moments notice. For even greater productivity and speed, 
use CENSUS in combination with MICRO-SCOPE CLIENT to remotely 
diagnose each PC and arrive with the exact parts required, fully com- 
patible. You'll be in and out in a flash with a greater profit margin. 
Call us for information on increasing productivity. 


Micro-Scope BURN-IN 
A PROVEN WAY TO INCREASE QUALITY CONTROL. Completely 
accurate and thorough diagnostic routines repeatedly test the 
system’s resources to the fullest extent to 
find any hidden bugs or problems. Essen- 
tial for OEMs and Repair Facilities—reduces 
the number of returned PCs dramatically! Runs 
with or without a monitor 
or keyboard. User defin- 
able run time. Detailed 
system log written to 
disk after testing. 
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WIBU-KEY offers you the most flexibel API for protection of your 
application from your source code. It’s one API for DOS, Windows 
3.x, 95, NT, OS/2, MacOS and networks, independent of the 
programming language. You use always the same functions for 
accessing a WIBU-BOX on any port or at a WIBU-KEY Server in 
the network. The API allows usage from nearly every programming 


language and the Development Kit contains many examples in 
different languages in source code. 
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PCMCIA = Your application work with any of these hardware interfaces with 
no modifications to your application. WIBU-KEY doesn’t just do 
a quick check to see if the dongle is there — it works by encrypting 
the executable through our custom ASIC.With top notch security 
and flexibility, along with other great features like remote 
programming, secure limit counters, and automatic or API-based 
encryption, you'll quickly see why WIBU-KEY is the best software 
copy protection available. 
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Making these two environments work 
together has been like mixing oil and water... 


PENNT, fror 









system. By providing an enhanced P 
and a complete set of POSIX.2 ut 






, utilities and shell, NT users 
are finally given a 100% POSIX conforming environment. The 
same POSIX environment that most UNIX systems use but without — 
sacrificing your investment in Windows NT. The same POSIX 
environment required by the U.S. Government for all operating 
system purchases as specified by FIPS 151-2 & FIPS 189. 
sn Conformance means file links, case sensitive file names, user and 
| 1 group ownership, background processing and more. Add to this a 

: ou real POSIX shell and all your favorite UNIX utilities (like find, grep, 
announcing awk, sed, 1s) and you end up with an environment so close to UNIX 
that you won't know it isn't UNIX! 
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Call 1-800-GET-UNIX today! 


Softway Systems, In. tt tt—<i—stststsSs ac a" te, SON ee 4 Ee ae 
185 Berry Street, Suite 5514, San Francisco, CA, USA, 94107 'y «4 - 

Tel: 415-896-0708 © Toll Free: 800-438-8649 © Fax: 415-896-0709 oy ae 

Email: sales@softway.com ¢ WWW: http://www.softway.com/OpenNT ~vste ik 


OPENNT is a trademark of Softway Systems, Inc. This product includes software developed by the University of California, Berkeley and its contributors. All other registered trademarks and trademarks are the property of their respective owners. 


OPENNT is available today. OPENNT Commands and Utilities 
is only $199 — and we include free updates for a year. 
Our 30-day money back guarantee and free technical 
support makes this a no risk opportunity to give your 
Windows NT system the POSIX punch it needs! 
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The 1996 


Readers Choice Awards 


Our readers pick the best hardware and software on the market today. 


By Tom Thompson 


omega’s Zip drive, which is this year’s Hardware Product of the 
Year, reflects the dual interests of BYTE readers. On the one 
hand, our readers are keenly interested in innovative 
technologies. That’s one reason why the fast access time and 
play-with-any-platform capabilities of the Zip drive made it the winner in 
the hardware category. The Zip drive now ranks with such previous 
Hardware Product of the Year winners as Apple’s Power Mac and Intel’s 
Pentium processor. 

BYTE readers also have a pragmatic bent, which the Zip drive satisfies. 
With today’s systems sporting 1-GB and larger hard drives, backing up 
contents has become a major problem. The Zip drive’s price tag of $200 and 
removable 100-MB cartridges costing only $20 apiece make a cost-effective 
solution for fast, inexpensive backup and storage. 

Pragmatism also influenced the voting for Software Product of the Year. 
Once all the Windows 95 hype subsided, BYTE readers looked at the 
revitalized OS and liked what they saw enough to give it top honors. 
However, the runners-up, Netscape Navigator and IBM’s OS/2 Warp 
Connect, portend the growing importance of Internet access in the minds 
of BYTE readers. 

Service is still one of the most important categories in the awards 
competition, and Gateway 2000 continues its roll. For the third straight 
year, BYTE readers voted Gateway the company that provides the best 
service. 

The clearest message of all is that only the fittest survive when hardware 
and software designers constantly try to best each other. Here are the 
current leaders in this competition. 





Hardware Product of the Year 
Zip drive, lomega | 
Runners-up: 

ThinkPad 760, IBM 

Power Mac 8500, Apple 


Software Product of the Year 
Windows 95, Microsoft 

Runners-up: 

Navigator 2.0, Netscape 

OS/2 Warp Connect, IBM 


Company with the Best Service 
Gateway 2000 

Runners-up: 

Dell Computer 

Hewlett-Packard 











BEST HARDWARE PRODUCT 


lomega Zip Drive 


T SOFTWARE PROD 


Microsoft Windows 95 


BEST SERVICE 


Gateway 2000 
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Hardware 





Desktop Computers-PC 


Gateway 2000 P5-166XL, Gateway 
Runners-up: 

Gateway 2000 P5-133XL, Gateway 
Dell Dimension XPS P100t, Dell 


Desktop Computers—Mac 


Power Mac 8100, Apple 





Power Mac 8100 


Runners-up: 
Power Mac 7200, Apple 
Power Mac 8500, Apple 


Workstations 


HP 9000, Hewlett-Packard 
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HP 9000 


Runners-up: 
IBM RS/6000, IBM | 
IBM Power Series 850, IBM 


Notebook Computers 


ThinkPad 760, IBM 
Runners-up: 

Mac PowerBook series, Apple 
LTE Elite series, Compaq 


Ultra Portables 


ThinkPad 701C, IBM 
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Readers’ Choice 


Runners-up: 

HP OmniBook 600, 
Hewlett-Packard 
Portégé 610CT, Toshiba 


Hand-Held Computers 


Newton MessagePad 120, Apple 
Runners-up: 

HP OmniGo 100, Hewlett-Packard 
Sharp Wizard series, Sharp 


Monitors 


NEC MultiSync FG, NEC 
Runners-up: 

AppleColor RGB, Apple 
Valugraph 447L, Nokia 


Laser Printers 


HP LaserJet 4Si, Hewlett-Packard 
Runners-up: 

HP LaserJet 42, Hewlett-Packard 
HP LaserJet 5P, Hewlett-Packard 


Color Printers 


HP DeskJet 660C, Hewlett-Packard 
Runners-up: 


Epson Stylus Color II, Epson 
Canon BJC-4100, Canon 


Modems 


Sportster series, U.S. Robotics 
Runners-up: 

Practical Modem PM9600SA, 
Practical Peripherals 

Accura series, Hayes 


Video Boards-PC 


System Stealth 64, 
Diamond Multimedia 


Runners-up: 
MGA Millennium, Matrox 
Imagine 128, Number Nine 
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Video Boards—Mac 


MGA Millennium for 
PCI Power Mac, Matrox 
Runner-up: 

Imagine 128 for Mac, 
Number Nine 


Software 





Word Processor-DOS, Win, OS/2 


Microsoft Word for Windows, 
Microsoft 
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Microsoft Word 


Runners-up: 


WordPerfect for Windows, Corel 


Lotus Word Pro, Lotus 


Word Processor—Mac 


Microsoft Word, Microsoft 
Runners-up: 


WordPerfect, Corel 
MacWrite Pro, Claris 


CAD-DOS, Win, OS/2 


AutoCAD, Autodesk 
Runner-up: 
DesignCAD 3D, Viagrafix 


CAD-Mac 


Claris CAD, Claris 
Runner-up: 
Vellum, Ashlar 


Contact Managers/PIMs 


Lotus Organizer, Lotus 
Runners-up: 

Act, Symantec 

Ecco Pro, NetManage 


Database Managers- 
DOS, Win 


Microsoft Access, Microsoft 
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Readers’ Choice 


Runners-up: 
Paradox for Windows, Borland 
FoxPro, Microsoft 


Database Managers-Mac 


FileMaker Pro, Claris 
Runners-up: 


4th Dimension, ACI US 
Omnis, Blyth Software 


Database Client/Server 


InterOffice Server, Oracle 
Runners-up: 


Microsoft SQL Server, Microsoft 
Informix Universal Server, Informix 


Desktop Publishing- 
DOS, Win 


PageMaker, Adobe 
Runners-up: 


FrameMaker, Adobe 
Microsoft Publisher, Microsoft 


Desktop Publishing-Mac 


PageMaker, Adobe 
Runner-up: 
QuarkXPress, Quark 


Desktop Publishing—Unix 


FrameMaker, Adobe 
Runners-up: 

Interleaf, Interleaf 

Island Write, Draw, and Paint, 
Island Software 


E-Mail & Workgroup- 
DOS, Win 


Lotus Notes, Lotus 
Runners-up: 

Microsoft Mail, Microsoft 
Lotus cc:Mail, Lotus 


E-Mail & Workgroup-—Mac 


Lotus cc:Mail for Mac, Lotus 
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Runners-up: 
Eudora Pro, Qualcomm 
Claris Emailer, Claris 


Graphics-DOS, Win, OS/2 


CorelDraw, Corel 
Runners-up: 


Adobe Illustrator, Adobe 
Visio, Visio 


Graphics—Mac 


Adobe Illustrator, Adobe 
Runners-up: 

Aldus FreeHand, Macromedia 
MacDraw Pro, Claris 


Network OS-DOS, Win, OS/2 


Novell NetWare, Novell 
Runners-up: 


Windows for Workgroups, Microsoft 
LAN Server, IBM 


Network OS-Mac 


AppleShare, Apple 
Runner-up: 
NetWare for Mac, Novell 


Presentation Graphics- 
DOS, Win, OS/2 


PowerPoint, Microsoft 
Runners-up: 

Lotus Freelance Graphics, Lotus 
Harvard Graphics, Software 
Publishing Corp. 


Presentation Graphics—Mac 


PowerPoint, Microsoft 
Runner-up: 
Aldus Persuasion, Adobe 


OS/Environments 


Windows 95, Microsoft 
Runners-up: 

Windows NT, Microsoft 
Mac OS 7, Apple 


Programming Language- 
DOS, Win, OS/2 


Visual Basic, Microsoft 
Runners-up: 

Borland C++, Borland 
Microsoft C/C++, Microsoft 
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Readers’ Choice 


Programming Language-Mac 


CodeWarrior, Metrowerks 
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CodeWarrior 


Runners-up: 
Think C, Symantec 
HyperCard, Apple 


Project Management 


Project for Windows, Microsoft 
Runners-up: 

Timeline, Symantec 
CA-SuperProject, Computer 
Associates 


Spreadsheet-DOS, Win, OS/2 


Microsoft Excel, Microsoft 
Runners-up: 

Quattro Pro for Windows, Novell 
Lotus 1-2-3 for Windows, Lotus 


Spreadsheet-—Mac 


Microsoft Excel, Microsoft 
Runner-up: 
ClarisWorks, Claris 


Utilities-DOS, Win, OS/2 


Norton Utilities, Symantec 
Runners-up: 

Norton Desktop for Windows, 
Symantec 

PC Tools for Windows, Symantec 


Utilities-Mac 


Norton Utilities Mac, Symantec 
Runners-up: 

Mac Tools Pro, Symantec 

Now Utilities, Now Software 
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The Network in the Server 





Leading-edge server designs are adopting network-like system architectures 


to boost performance and improve scalability. 


By Tom Thompson 


ultiple processors linked with high-speed data path- 
ways—sounds like standard networking fare, right? 
Wrong. There’s nothing standard about the types of 
networks that are appearing from a growing number 
of server vendors: These networks are inside the computer. 

Two new system architectures, from Tandem Computers and 
Sequent Computer Systems, 
typify this hot trend in serv- 
er design. Just in time, too. 
Today’s servers must often 
store gigabytes of complex 
data sets and juggle thou- 
sands of on-line transactions 
or queries each hour. Many 
businesses also expect their 
servers to supply video on- 
demand for in-house train- 
ing sessions, Manage numer- 
ous Internet connections, 
and help mine information 
from companywide data 
warehouses. 

These kinds of jobs can 
quickly overwhelm a serv- 
er that’s little more than a 
souped-up desktop comput- 
er. Next-generation servers 
must efficiently manage re- 
sources on a far larger scale— 
gigabytes of memory, multi- 
ple CPUs, dozens of I/O ports, 
stacks of disk arrays, and piles 
of peripherals. 

To meet these challenges, 
Tandem has designed a nov- 
el system architecture that 
ties a server’s processors, mem- 
ory, and peripherals together with a mesh of high-speed con- 
nections and smart switches. Like any intelligent network, this 
architecture allows basic I/O operations, such as memory fetch- 
es and peripheral accesses, to explore alternate paths when the 
system is laboring under heavy loads. 

Sequent has designed a new server architecture that’s equal- 
ly clever. It lets you assemble a scalable system from basic build- 
ing blocks of processors and local memory, all tied together with 
a high-speed communications link. This architecture also resem- 
bles a network. 

Tandem and Sequent aren’t the only server vendors to see 
the merits of these architectures. NEC has announced support 








for Tandem’s architecture in its RISC-based Windows NT servers. 
Compaq and Tandem have jointly announced a PCI board that 
lets you tie together servers via a special network so they can 
share resources—a technique known as clustering. Using Win- 
dows NT 4.0, this clustering arrangement provides a “fail- 
over” capability: If one server crashes, the others automatically 
step in to handle the load. 


Tandem’s 
ServerNet 


Most servers today are based 
on a parallel-processing 
model in which multiple 
CPUs divide and conquer the 
work load. There are two 
general approaches to this 
model: symmetric multipro- 
cessing (SMP) and massively 
parallel processing (MPP), 
and each has its own trade- 
offs (see “The World’s Fastest 
Computers,” January BYTE). 
Tandem’s new architecture, 
known as ServerNet, gives 
you the flexibility to build 
either type of system. This is 
the foundation for Tandem’s 
Integrity S4000 servers. 

ServerNet has three com- 
ponents (see the figure “The 
ServerNet Architecture” on 
page 152). The first is a low- 
cost, high-speed router. Tan- 
dem uses several arrays of 
these routers to construct a 
packet-switched, point-to- 
point, interconnected mesh 
inside the server. This is called the system area network (SAN), 
to distinguish it from the LAN outside the computer. 

The second ServerNet component is a processor-interface 
chip, which is implemented as an ASIC. This custom chip pro- 
vides the critical connections between the processors, their local 
memory, and the router network. With this arrangement, the 
majority of the processor-to-memory transfers remain local to 
the processor-interface ASIC—they don’t have to venture onto 
the SAN. 

Also, depending on how the designers arrange the proces- 
sors and memory, it’s possible to build either an SMP or an MPP 
system with ServerNet. For example, the processor-interface 
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ASIC might share a bank of memory 
among several processors, thus creating 
an SMP system. Finally, the processor- 
interface ASIC is dual-ported, so a server 
with duplicate SANs can form a fault-tol- 
erant system. 

Rounding out ServerNet is the third 
component, a peripheral-device-interface 
ASIC. This chip provides SAN connections 
to communications devices (e.g., exter- 
nal network interfaces) and to standard 
I/O buses (e.g., PCI and SCSI). All the Serv- 
erNet ASICs have built-in error-checking 
logic, so designers can use them in fault- 
tolerant servers. 

Each SAN router has six bidirectional 
ports, so designers can arrange the serv- 
er elements in a wide variety of internal 
topologies—including meshes, trees, and 
hypercubes—depending on the require- 
ments of the server applications. The 
routers can rapidly switch data among 
the SAN’s various I/O devices and compute 
nodes. (A compute node consists of one 
or more processors and local memory.) 
Playing the role of traffic cop, the routers 
can transfer data between individual com- 
pute nodes, between nodes and I/O de- 
vices, and between different I/O devices. 

Because all the data moves directly 
among these elements and not througha 
central bus, ServerNet is much more ef- 
ficient than a traditional design. Signal 
paths are shorter, and the routers can find 
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alternate pathways; thus, there’s less 
chance of a bottleneck during heavy sys- 
tem loads. 


The Smart Switch 


It’s worth looking at the ServerNet rout- 
ers in more detail to see how they make 
such a distributed system architecture pos- 
sible. As mentioned earlier, each router 
has six bidirectional serial data links, or 
ports. Each port has two transmit chan- 
nels and two receive channels; each chan- 
nel consists of a 9-bit command/data bus 
and aclock signal. Every channel uses a 9- 
bit token that encodes 256 data symbols 
and 20 command symbols. The command 
symbols are for initialization, error detec- 
tion, and low-level flow control. The 
ports employ differential logic to drive 
signals through cables up to 30 meters 
long. 

Data packets on the SAN can be up to 
80 bytes long. Each packet has an 8-byte 
header, a 4-byte ServerNet address, a vari- 
able-length data payload that can range 
up to 64 bytes, and a 4-byte checksum (a 
cyclic redundancy check). The header 
byte specifies the type of operation to per- 
form (read request, read response, write 
request, write response, and so on). It also 
contains routing information—a pair of 
20-bit IDs that specify the packet’s source 
and destination—and the length of the 
data payload. This small packet size re- 





duces network transfer latencies. It also 
minimizes buffering requirements, result- 
ing in a more economical router design. 

The router itself has first-in/first-out 
(FIFO) buffers for the input data, some 
arbitration and control logic, a RAM- 
based routing table, and a 6 by 6 cross- 
bar switch that links all the data channels. 
ServerNet uses wormhole routing instead 
of a store-and-forward mechanism to fur- 
ther reduce network transfer latencies. 

Wormhole routing is a technique in 
which the router begins forwarding an 
incoming packet to its destination before 
the entire packet is received. As the pack- 
et’s first few header bytes arrive, the rout- 
er’s control logic extracts the destina- 
tion ID and uses this value as an index into 
the routing table. The routing table re- 
turns the number of the output port that 
points to the packet’s destination router. 
If that port is busy, the incoming bytes 
drop into the router’s FIFOs. The con- 
trol logic issues a flow-control command 
to throttle the sending router until the 
port becomes available. 

In addition, both the processor-inter- 
face and peripheral-device ASICs can 
“pull” (read) as well as “push” (write) 
data. This accommodates I/O devices with 
different speeds and buffer sizes by allow- 
ing them to pull data from memory as they 
need it. Pulling data also enables Server- 
Net to support many active I/O devices 
simultaneously without resorting to a 
multithreaded DMA engine. 

Current ServerNet implementations 
use Tandem’s NonStop-UX OS, based on 
Unix System V release 4.2 MP. Ina Server- 
Net system that implements an SMP ar- 
chitecture, applications programs should 
run without modification. The OS code 
and drivers need some work to support 
the direct availability of all I/O devices to 
all compute nodes. For ServerNet systems 
based on an MPP architecture, develop- 
ers must modify their applications pro- 
grams to support message passing—a re- 
quirement of MPP, not ServerNet. 

Thanks in large part to wormhole 
routing, the latency of a ServerNet router 
is only 300 nanoseconds per hop. The 
latency of a zero-length message (e.g., a 
read response) can be as lowas 1 microsec- 
ond for a single-level router path. With a 
full 80-byte packet on a large ServerNet, 
the latency is 3 us. The effective data trans- 
fer rate between routers is 40 MBps. 

But perhaps more significant is the 
aggregrate transfer rate. Because the rout- 


ers have multiple interconnections to 
processor nodes and devices, a ServerNet 
SAN can deliver spectacular performance. 
Tandem claims that a system with 4096 
compute nodes and peripherals—and 
with 4680 to 7680 routers arranged in a 
fractahedral topology—can achieve an 
aggregate switching bandwidth of 410 
GBps. By comparison, some supercom- 
puters have a maximum switching band- 
width of only 1.2 to 2 GBps. (To be fair, 
these supercomputers achieve this rate 
with only 32 processors, not 4096.) 

ServerNet’s distributed architecture, 
though complex, offers a number of ad- 
vantages. By providing alternate data 
paths, it dramatically reduces system bot- 
tlenecks and achieves a high switching 
bandwidth. Since the routers manage data 
transfers, they relieve the system proces- 
sors of this job, which is especially signif- 
icant for I/O. Perhaps most important, the 
ServerNet architecture offers scalability 
for different types of server architec- 
tures (see the figure “ServerNet’s Flexi- 
ble Design” above). 

MPP systems can use ServerNet as a 
high-speed connection mesh between var- 
ious compute nodes and peripherals. SMP 
servers can use ServerNet routers and pe- 
ripheral-interface ASICs to provide scal- 
able I/O (e.g., increasing the number of 
Ethernet connections or boosting disk 
storage) without degrading the perfor- 
mance of the OS or applications software. 
Because of its point-to-point network ca- 
pabilities, ServerNet also allows you to 
expand server capacity by clustering. 

Finally, you can use ServerNet to build 
a fault-tolerant server by connecting two 
duplicate systems through the dual ports 
of the processor-interface ASICs. The 
error-checking logic in the ServerNet 
ASICs monitors all transfers. If either the 
processor-interface ASICs or the routers 
detect an error, they can trigger a recov- 
ery protocol that disables the offending 
component. 


Building Blocks 


While Tandem takes a distributed inter- 
connection approach among server com- 
ponents to boost server bandwidth, Se- 
quent favors a modular architecture in 
which the server is built out of high-per- 
formance building blocks mortared to- 
gether with high-speed communications 
links. Sequent refers to each block in this 
structure as a Quad, because each one 
consists of four Pentium Pro CPUs ona 





multiprocessor system bus. The Quad 
thus takes advantage of the Pentium Pro’s 
built-in four-way multiprocessor bus, 
which handles bus arbitration and re- 
source control (see “How to Make Pen- 
tium Pros Cooperate,” April BYTE). 

Each Quad has 512 MB to 4 GB of RAM, 
seven PCI slots, special communications 
logic, and 32 MB of cache RAM. The com- 
munications logic is the intelligent inter- 
connection between the memory of two 
or more Quads. 

By assembling multiple Quads, you 
can build alow-latency, scalable SMP serv- 
er. Of course, if Sequent had stopped 
there, you’d still have the problem of bus 
saturation when you added more proces- 
sors. Sequent’s ingenious solution to this 
is to operate each Quad’s multiproces- 
sor bus independently, like the separate 
buses in an MPP system. 

Unlike in an MPP system, however, the 
communications logic interconnects each 
Quad’s RAM so that the distributed mem- 
ory behaves like a global block of shared 
memory. Sequent refers to this commu- 
nications logic as “IQ-Link” because it 
intelligently manages memory I/O. Only 
when a Quad accesses memory in anoth- 
er Quad does the transaction cross the 
interconnection bus. Because this bus han- 
dles only the occasional global memory 
access, it can manage a large-scale SMP 
system with more than eight CPUs. 

Note that accesses to a Quad’s local 
memory are fast (250 ns), while off-Quad 
accesses are slower (3 ps). Because dif- 
ferent parts of the system have different 
memory latencies, this mechanism 1s 
known as nonuniform memory access, OF 
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NUMA. The IQ-Link transparently main- 
tains data coherency among all the sepa- 
rate blocks of memory. It’s similar to the 
way a processor’s on-chip cache operates, 
which is why the IQ-Link’s mechanism 1s 
sometimes described as a cache-coherent 
NUMA (CC NUMA). Sequent calls this 
NUMA with Quads, or NUMA-Q. 


Home on the RAM 


Programs tend to access memory in close- 
ly related groups of addresses due to tight 
code loops or sequential searches through 
data arrays. This behavior is known as lo- 
cality of reference, and it’s an important 
factor in the high performance of a Se- 
quent NUMA-Q. It means that most ref- 
erences won’t stray beyond a Quad’s local 
memory and that those references that 
access global memory will return more 
quickly, thanks to the high-speed IQ-Link. 
Part of the time, in fact, a Quad’s Pen- 
tium Pro processor will find the data it 
needs in its primary (L1) or secondary (L2) 
caches. (Remember, the Pentium Pro has 
a 256- or 512-KB secondary cache closely 
coupled to the CPU in a multichip pack- 
age.) If the CPU can’t find what it needs 
in the L1 or L2 caches, the cache miss will 
most likely fall within the Quad’s local 
memory. If not, the IQ-Link first search- 
es the Quad’s own 32-MB cache, which 
Sequent describes as an L3 cache. This is 
a directory-based cache that holds copies 
of data from other Quads, and its latency 
is the same as that of local memory. 
Only when the CPU misses the L3 
cache does the IQ-Link issue a request 
on the interconnect bus to access distant 
memory, as shown in the figure “Keeping 
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CPUs Cache-Coherent” at right. This 
bus is based on the IEEE 1596-1992 Scal- 
able Coherent Interconnect (SCI) stan- 
dard. It’s a one-way, point-to-point loop 
that connects the Quads together ina 
daisy chain. It uses a packet-based proto- 
col that supports cache-coherent distrib- 
uted/shared memory. In this sense, the SCI 
bus also resembles a network. 

When a Quad’s1IQ-Link logic receives 
a request packet over the SCI bus, it fetch- 
es the requested data from local memo- 
ry. The data circles the SCI loop to the 
Quad that made the request and then 
arrives in that Quad’s L3 cache. Because 
the address spaces of each Quad’s local 
memory don’t overlap, these transfers 
merely update the Quad’s L3 caches; they 
don’t explicitly copy the data into local 
memory. To maintain memory coheren- 
cy, the IQ-Link relays any modifications, 
such as setting a semaphore, to the appro- 
priate L3 caches of other Quads. 

1Q-Link and the SCI bus thus segment 
a NUMA-Q system’s Quads in a manner 
similar to the way in which a LAN seg- 
ments a computer network. That is, pro- 
grams get quick access to the most often- 
used data (because it’s in a Quad’s local 
memory or inthe L3 cache), while access- 
es to less frequently used data need only 
go through the SCI “backbone.” Because 
off-Quad references are infrequent, the 
SCI bus remains uncongested; thus, larg- 
er SMP systems can be built around a 
NUMA-Q design. 

The data-pump ASICs for the SCI bus 
are made of gallium arsenide—a more 
exotic semiconductor than conventional 
silicon—and can transfer 1 GB of data per 
second. A Quad’s multiprocessor bus can 
achieve a bandwidth of 500 MBps. Be- 
cause the NUMA-Q architecture can man- 
age up to 63 Quads (252 processors) using 
only one instance of the OS, the aggregate 
system bandwidth of a server can reach 
nearly 32 GBps. 

Not enough power? You can, of 
course, cluster several NUMA-Q nodes 
together in an external Ethernet, asyn- 
chronous transfer mode (ATM), or Fibre 
Channel network. In this arrangement, 
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each SMP node runs its own copy of the 
OS and applications while sharing disks 
and communications peripherals with 
other nodes. Since each Quad has a PCI 
interface, you can distribute peripherals 
throughout the system to reduce compe- 
tition for I/O devices. You have a choice 
of two OSes: DYNIX/ptx (Sequent’s SMP- 
enhanced Unix) or Windows NT. 

Inasense, NUMA-Q offers the best fea- 
tures of SMP and MPP architectures. To 
software, it looks like an SMP system, so 
existing applications can take advantage 
of the extra processing power and larg- 
er memory space without modification. 
Threaded OSes can readily distribute tasks 
among the various processors for load bal- 
ancing. Yet you get the scalable I/O of an 
MPP system, because each Quad has its 
own I/O ports, and the IQ-Link minimizes 
systemwide bus traffic while maintaining 
memory coherency. 


The Future Is Networks 


If ServerNet and NUMA-Q are any indi- 
cations of things to come, tomorrow’s 





servers will differ greatly from conven- 
tional desktop computers. Their archi- 
tectures will certainly be much more com- 
plex. Instead of using just a couple of buses 
for memory and device I/O, they will re- 
semble a mesh of interconnected com- 
ponents. However, this complexity will 
pay off with high performance that will 
be able to successfully tackle the demands 
of tomorrow’s server applications. 

In addition, the servers of tomorrow 
will be more scalable and custom-tailored 
for the particular job at hand. With tech- 
nologies such as ServerNet and NUMA-Q, 
you can assemble as many elements as you 
need for a particular job’s processing re- 
quirements. As your needs grow, you can 
add more processing power or storage 
capacity. B 
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etscape and Microsoft’s epic 
struggle for mind and market 
share in the Internet arena 
now involves the tools for 
creating and managing Web site content. 
On this latest front, the weapons of 
choice are Microsoft’s FrontPage and 
Netscape’s Live Wire. 

Both packages help you deal with the 
everyday chores of creating useful Web 
content and keeping it up to date. Both 
provide Hypertext Markup Language 
(HTML) authoring tools, check for bro- 
ken links, and offer wizard-style func- 
tions to help create a complete Web site. 
Both can also create interactive content— 
FrontPage with its WebBot add-ons and 
LiveWire through its JavaScript support. 
But the two products are targeted at dif- 
ferent users and attack site construction 
quite differently. 

As Microsoft tightens integration with 
the rest of the Office suite, its FrontPage 
looks attractive for people who want to 
use a Web server to store and distribute 
corporate documents on an intranet. But 
itis clearly not intended to handle a large 
and complex site. (It was unable to import 
the complete BYTE Site.) LiveWire can 
handle any site, but there’s a trade-off: 
LiveWire is substantially more complex 
than FrontPage. 








FrontPage Views 

FrontPage came originally from Vermeer, 
a company Microsoft acquired in its 
efforts to catch Netscape. We tested abeta 
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Microsoft and Netscape try to ease the pain of developing 


and maintaining a Web site. By Rex Baldazo 


Battle of the Web Site Builders 


version of FrontPage 1.1, the first version 
to come out under the Microsoft banner. 

FrontPage includes the 32-bit Person- 
al Web Server, but it can support other 
servers through a mechanism called the 
FrontPage server extension. An exten- 
sion for O’Reilly’s WebSite ships with the 
product, and additional extensions 
should be available by the time you read 
this. We tested the default Personal Web 
Server and its default server extension. 
The other major components are Front- 
Page Editor, for authoring in HTML, and 
FrontPage Explorer, for creating a Web 
site and then analyzing and maintaining 
the hyperlinks throughout the site. 

FrontPage interacts with your site 
entirely through the server extension and 
never deals directly with the original 
HTML files. You edit local copies obtained 
from the Web server, then save them via 
the Web server. You can manage a remote 
Web site over a network or the Internet, 
which isn’t the case with Live Wire. 

The Explorer has two panes. The left 
pane holds a tree of the various pages 
comprising the Web site (see the screen), 
and the right pane is a graphical repre- 
sentation of the links to and from the 
selected page. When you double-click on 
a page in Explorer, it automatically opens 
the FrontPage Editor. 

This editor has a number of useful 
features. You can create image maps 
directly without needing an external tool, 
and if you drag another page from the 
Explorer onto the page you are editing, 
the editor automatically creates a hyper- 
link to that page. The editor supports 
standard tags such as the creation of 
bookmark anchors within a page, as well 
as links to the bookmarks. 

The new 1.1 version of the FrontPage 
Editor has a number of improvements. It 
now supports table editing, for example, 
though there is no direct support for 
Microsoft extensions to HTML such as 
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table-cell background colors. You can 
include these attributes manually, but 
they are not displayed correctly in the 
FrontPage Editor. 

Whereas adding unsupported attrib- 
utes isn’t difficult, incorporating entire 
unsupported HTML tags into your pages 
can be cumbersome. You can’t type in 
these HTML elements manually because 
the editor will format them as displayed 
text. Instead, you must use a mechanism 
called a WebBot, which gives FrontPage 
its ability to go beyond creating simple 
static HTML pages. A variety of Web- 
Bots ship with the product. 

Using the HTML WebBot, you can add 
in the HTML coding needed to create an 
element not supported directly by the 
FrontPage Editor. But all you see in the 
editor isthe WebBot, not the HTML asso- 
ciated with it; for that, you must edit the 
properties for the HTML WebBot. In all, 
this is a tedious way to add plain old 
HTML text to a page. 

WebBots, like the server extensions, 
are not something you can create witha 
scripting language. You have to develop 
them with a separate kit. Several WebBots 
come with FrontPage, including a handy 
form WebBot that can store the user’s 
form input to a text file. continued 
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Playing with LiveWire 

We tested the second beta of LiveWire. 
Netscape is notorious for labeling alpha 
products as beta. Live Wire did not disabuse 
us of this notion. We encountered numer- 
ous crashes and inconsistent performance 
from several LiveWire components. 

Live Wire has these main components: 
SiteManager, roughly the equivalent of 
FrontPage Explorer; Navigator Gold 2.0, 
the HTML-authoring version of the Nav- 
igator 2.0 browser; and the Live Wire com- 
piler and server extension. This compo- 
nent compiles server-side JavaScript and 
runs it on a Netscape Web server. It 
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includes the AppManager to let you install 
and control the JavaScript applications. 

Unlike FrontPage, Live Wire has to map 
the file system of the Web site it is manag- 
ing. Remote administration of a site is 
still possible, but it isn’t as easy as with 
FrontPage and entails the security risk of 
advertising the server’s file system. 

Like FrontPage Explorer, SiteManager 
has a two-pane interface, but it uses its 
panes differently. The left pane is essentially 
a file manager. If you already have a Web 
site, you have to bring it under manage- 
ment. SiteManager will then display those 
directories with a little red triangle to dif- 
ferentiate from normal directories. Of 
course, if you create a site using SiteMan- 
ager It is automatically under management. 
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The Web site you’re managing can also 
have aseparate deployment directory. This 
allows you to develop and test your site 
in one directory, then deploy it in anoth- 
er directory. SiteManager automatically 
handles link management when deploy- 
ing to another managed directory. 

SiteManager’s right pane is the proper- 
ty pane, which shows attributes related to 
the object currently selected in the left pane. 
For example, if you select an HTML file in 
one of your managed directories, the prop- 
erty pane displays the links to and from 
the page, as well as additional site proper- 
ties. Both panes are tabbed windows, so you 
can easily view arich variety of information 
with minimal mouse clicks. 

Asan HTML authoring tool, Navigator 
Gold 2.0 isa disappointment. We use Nav- 
igator 2.0 every day, and Gold 2.0 feels like 
a fairly natural extension of the browser. 
Even so, it compares poorly to FrontPage 
Editor. There is no support for table edit- 
ing, for example. You can importa file with 
a table and edit the contents of individual 
cells, but Navigator Gold will not display 
the table in edit mode—it unrolls the table 
and displays it as a series of paragraphs. 
There is also no built-in image map editor, 
nor is there direct support for creating and 
manipulating either frames or JavaScript 
(LiveWire’s greatest feature). 

Only distantly related to Java, 
JavaScript is Netscape’s scripting lan- 
guage. Now, with the LiveWire server 
extension, it’s available on the server as 
well. JavaScript resides directly inside 
HTML pages, between the <server> and 
</server> tags. You can also use the back- 
tick (~) character if you need to insert short 
JavaScript statements inside other HTML 
tags. The Live Wire package comes with a 
compiler that precompiles the JavaScript 
into run-time .web files. 

The server extension creates a variety 
of objects as clients hit the server with their 
requests, and your server-side JavaScript 
has complete access to these objects. Serv- 
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er-side JavaScript also has access to the 
server’s file system. A program called App- 
Manager lets you install, start, and stop 
server-based JavaScripts. App Manager 
fronts through a Web browser interface. 

This proliferation of browser-fronted 
applications is Live Wire’s Achilles’ heel. 
You can easily end up with a half-dozen 
instances of Navigator running at once— 
one to edit the HTML, another running 
AppManager, another viewing the 
JavaScript being tested, another running 
the Trace utility that lets you debug your 
JavaScript, another opened to the 
Live Wire documentation, and another 
pointed at the JavaScript documenta- 
tion. And we were also running the Fast- 
Track server on the same machine. 

Microsoft’s FrontPage is the best route 
for less-complex Web sites, especially if 
you use Microsoft Office. It’s also best 
for remote management of a site. LiveWire 
is adept at creating richer, more interac- 
tive content, particularly when you take 
advantage of server-side JavaScript and use 
it with database-enabled Live Wire Pro. But 
only if you’re adept at using it. Bi 
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Borland’s new C++ 5.0 Development Suite carries your 
application from inception to deployment. By Rick Grehan 


Womb-to-Tomb C++ Development 


hen we last reviewed C++ 
compilers (see “Compiling 
Convenience +,” March 
BYTE), Borland’s version 4.5 
was fast fading and we decided to wait 
for 5.0, which was rapidly approaching 
in the distance. We’re glad we did. Bor- 
land C++ (BC++) 5.0 is a major release 
with so many new attachments that we’d 
be hard-pressed to cover them all. 

It comes in two versions. The regular 
version includes BC++ 5.0, the 16-bit 
hosted version of BC+ + 4.5, Visual Data- 
base Tools, and Object Windows Library 
(OWL) 5.0. The large version is the De- 
velopment Suite that we reviewed; it 
adds CodeGuard, PVCS, InstallShield 
Express, and Java support. 


Staying with the Trends 


Given the frequency of new compiler 
releases, trends are easy to recognize. Any 
organization dealing even remotely with 
software development is trying to fold 
Java into its recipe. Unlike Symantec 
(with its stand-alone Cafe), Borland sup- 
ports Java development as an add-on 
that’s sown into the C++ 5.0 integrated 
development environment (IDE). 

In fact, working witha Java project in 
the IDE is identical in process to working 
with a C++ project. The IDE recognizes 
a project as Java-related, makes the edi- 
tor Java-aware with appropriate syn- 
tax highlighting, and unleashes the Java 
compiler at build time. 

Debugger integration shows a few 
seams, however. Getting at the Java de- 
bugger requires some nonintuitive right 
mouse-clicks rather than a toolbar selec- 
tion. On the plus side, the debugger is 
visual and multipaned, a godsend in 
comparison to the command-line Java de- 
bugger that we’ve seen elsewhere. Bor- 
land’s Java AppAccelerator speeds Java 
code execution by selectively compiling 
methods into native machine code (see 
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The Development Suite version of BC++ 5.0 is so brimming with 
bundled products that we now understand why God made CD-ROMs. 


the Technology Focus box on page 160). 
Inclusion of database development 
tools is a trend we noticed in the last C++ 
compiler roundup. BC+ + 5.0 now comes 
with the Visual Database Tools, a group 
of components (data-access Visual Basic 
custom controls [ VBXes]) that purport to 
provide all you need to create a database 
application without writing any code. 
You develop controls “visually” with 
the dialogue editor. You populate a dia- 
logue form with controls and access them 
via a properties sheet, as you do in Visu- 
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al Basic. You can get at the controls pro- 
grammatically via framework classes that 
Borland provides. Most important, the 
controls are built atop the COM archi- 
tecture and support the I1Di spatch inter- 
face; this means you can manipulate them 
through any OLE automation controller. 


** Fair * Poor 


Version control is important for large, 
multiprogrammer projects and probably 
even more so for code reuse. Microsoft 
Visual C++’s component gallery will 
probably acquire aspects of a version- 
control system (if it hasn’t already). The 
Borland C++ Development Suite now 
bundles Intersolv’s PVCS version man- 
ager and integrates it fairly well into the 
IDE’s project paradigm. You can, for ex- 
ample, check an entire project into the 
PVCS archives, and PVCS manages the 
check-ins of the individual files. 

There seems to be a movement afoot 
in the C++ development community to 
replace file-based editors with browser- 
based ones. Here, Borland has work to 
do. Specifically, the Borland product 
won’t let you launch the browser until 
you’ve compiled the application (and you 
need debug information in the applica- 
tion before you can browse). Also, the Bor- 
land IDE can’t browse a Java program. 

Borland has always been good about 
keeping up with the latest ANSI stan- 
dards. The company’s inclusion of the 
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Standard Template Library as well as sup- 
port for namespaces is an indication that 
Borland will continue to be near the fore- 
front in standards support. 


New, Not Just Improved 


A major release, BC++ 5.0 provides a 
number of new features that we would not 
have predicted from past releases. Object- 
Scripting is the most significant addition 
to the IDE. Symantec’s C+ + IDE already 
sports a scripting language, but Borland’s 
ObjectScripting provides wider control 
over the development environment. 
ObjectScripting sits atop an object- 
oriented language called cScript, which is 
executed by the IDE script engine. The 
script engine understands objects that cor- 
respond to major components within the 
IDE. For example, the Editor object encap- 
sulates properties and methods that let you 
access and modify edit buffers and other 
elements of the IDE’s editor. This lets you 
automate the IDE. You can, for example, 
builda script that you turn loose ona sub- 
directory, and that script can gather all the 
source files within that subdirectory into 
a project for you, saving you the trouble 
of picking through all the files manually. 
The Development Suite’s CodeGuard 
error detection has capabilities that extend 
well beyond basic memory-leak detection. 
For example, it can identify resource errors 
(e.g., when your program attempts to per- 
form a “Pen” operation on the object of a 
bit-map handle). CodeGuard has 16- and 
32-bit personalities; the appropriate ver- 
sion comes into play depending on the tar- 
get application. For the most part, the two 
have identical capabilities, although Code- 
Guard32 adds such features as support for 
multithreaded applications. 
InstallShield Express, from Install- 
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Shield Corp., is yet another bundled pack- 
age. In “wizard” fashion, it guides you 
through the process of constructing your 
installation in interview fashion. Most im- 
portant—particularly if you develop for 
Windows 95—InstallShield can incorpo- 
rate an uninstaller in your distribution. 

If you’ve worked with earlier releases 
of the BC+ + IDEs, you’ll have no trouble 
here. BC++ 5.0 retains the same project 
paradigm as before, as well as the expand- 
able-tree mechanism for accessing project 
and environment options. BC+ + 5.0 in- 
cludes two compiler back ends: one from 
Borland, the other from Intel. The Bor- 
land back end yields quicker compilation 
times, while the Intel back end produces 
swifter executables. 


Performance Testing 


We measured the BC++ 5.0 compiler’s 
performance with three different tests, in- 
cluding the BYTEmark benchmarks and 
the J benchmarks used in our last roundup. 
We also included a benchmark based on 
the GNU C++ class library. Called TEST- 
CPP, this benchmark exercises the libraries’ 
string, rational, and integer packages. We 
ran BC++ 5.0 against Microsoft’s Visual 
C++ 4.0, testing under Windows 95 ona 
90-MHz Pentium Dell Dimension XPS90 


TECH FOCUS JAVA CODE 


Java executables are composed of bytecodes, which the Java virtual machine (VM) interprets 
to execute the program. Borland’s Java VM execution engine incorporates AppAccelerator, 
a “just-in-time” compiler, to make Java programs run faster. 
When a method is first called, the AppAccelerator compiles the bytecode to x86 machine 
language in the background and then “hooks” the original method entry point. Consequently, 
any subsequent time the method is called, you're running native machine code rather than 


interpreting bytecodes. 


Does this do any good outside of the Borland development environment? Netscape recent- 
ly announced that it's licensing AppAccelerator for inclusion in upcoming releases of its 
Navigator Web browser. Your browser might be using the Borland AppAccelerator even as you 


read this. 
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using both products’ 32-bit compilers. 

The final scores are an index based on 
run times for the compiled code (see the 
figure). With its own back end, the Bor- 
land compiler did extremely well with the 
J benchmark test, while Visual C++ 4.0 
showed superiority in the BYTEmark and 
TESTCPP benchmarks. We suspect that 
BC++ 5.0 does a better job of global opti- 
mization, while Visual C++ 4.0 excels in 
local optimizations. (The J application, 
being an interpreter, will flip back and 
forth between interpreting tasks and com- 
puting tasts; the BYTEmark and TESTCPP 
benchmarks consist of localized routines.) 

It took a fix from Borland to produce 
a noncrashing executable with the Intel 
back end for the TESTCPP benchmark. The 
fix involved updating the command-line 
version of the Intel compiler. We also need- 
ed Borland’s help to get a noncrashing J 
executable with the Intel back end. To 
CodeGuard’s credit, it located a number 
of memory leaks in the J code, which we 
will be investigating. 


A Decent Effort 


With this top-notch compiler, Borland will 
continue to maintain high visibility in the 
C++ marketplace. The Development 
Suite is a complete applications develop- 
ment system—complete in that it even aids 
in the packaging of your deliverable. We 
cheer Borland’s inclusion of ObjectScript- 
ing and look forward to the ObjectScript 
add-ons. And Borland planned to resolve 
the problems surrounding the Intel back 
end by the time you read this. 

On the other hand, although we have 
no data other than our experience with 
earlier versions, the 5.0 IDE seems more 
sluggish overall. Confident that Borland 
will iron out the wrinkles, we give BC+ + 
5.0twothumbs up. @ 


Rick Grehan is a senior technical editor for BYTE 
reviews. You can reach him by sending e-mail 
to rick_g@bix.com. 
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Strata’s MediaForse 2.0 gives you design tools anda 


pull-hledged authoring environment. By Stanpord Diehl 


Forging a New Medium 


he popularity of CD-ROMs 
and the explosive growth of 
the Web pose new challenges 
to presenting multimedia 
content in accessible, compelling ways. 
Strata MediaForge, a 32-bit authoring 
tool for Windows 95, rises to the chal- 
lenge. (The software formerly was avail- 
able only for the Mac.) Not just another 
fancy multimedia presentation tool, 
Media Forge is a powerful development 
environment for generating interactive 
titles, games, and multimedia Web sites. 





Hammer and Anvil 


Without much trouble, nonprogrammers 
can use MediaForge to build multimedia 
titles complete with buttons, hotspots, 
video clips, multiple scenes, and format- 
ted text. Savvy designers can even proto- 
type titles by assembling media objects in 
the MediaForge List Editor. You build 
the title’s basic design by dropping the 
media objects onto the Stage, a window 
that represents the final output screen. You 
place your objects on the Stage and arrange 
them as you want them to appear in the 
final title. From the Layout Palette, you 
can specify exact width and height mea- 
surements for an object as well as precise 
placement coordinates. 

We sometimes found it confusing to 
work with layers in MediaForge. A title, 
for example, can contain up to 200 lay- 
ers. Each object placed on the Stage gets 
a Z-Order, which represents the layer the 
object is on. This layering approach 
enables fine granularity as you develop 
complex titles with multiple overlapping 
objects, but there were times when we 
longed for simple layering controls such 
as Send to Back or Bring Forward. 


Private Properties 

Each object ina project is defined by aset 
of object properties. By double-clicking 
on objects on the Stage or in the List 
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MediaForge's authoring environment includes the Project 


view (1) for managing scenes and backgrounds and the Library 


Palette (2) for storing media objects you place later on the Stage (3). 


Editor, you launch a tabbed Object Prop- 
erties dialog box. Here you can enrich 
the objects with color, bit-map images, 
path-based motion, and a wide assort- 
ment of special effects (e.g., wipes, fades, 
blinds, and curtains). From the Proper- 
ties dialog you can also assign actions to 
a selected object by specifying what event 
(such as a left mouse button click) trig- 


RATINGS 


TECHNOLOGY sek 
IMPLEMENTATION *« x * x 


gers the action and by selecting the action 
itself from a pull-down list. Through 
the options you pick in the property 
sheets, your objects become interactive. 

The MediaForge toolbar lets you 
draw objects on the Stage or place new 
objects in the List Editor. The tools let 
you quickly customize rich text objects, 
load video files and select start and end 
frames, specify tracks from a music CD, 
or draw rectangles and other shapes. The 
hotspot tool creates transparent shapes 


** Fair * Poor 


that trigger actions when someone clicks 
on the area. You start with a diamond- 
shaped hotspot and four control points. 
By editing the shape with the existing 
control points, or by adding new control 
points for finer control, you can mold a 
hotspot into most any shape you need. 


The Development Forge 


For serious development, MediaForge 
combines powerful visual tools, utilities 
for creating custom dialog boxes and 
recording scripts, and an embedded pro- 
gramming language. The Data Entry tool 
creates forms on the Stage for accepting 
user input. The Properties dialog offers 
options for creating an input mask, spec- 
ifying low and high validation values, and 
naming variables for storing the input. 

You can quickly create Windows- 
style menus with the Menu Editor. From 
the Properties dialog, you simply type in 
the text you want to appear on the menu 
and associate these menu entries with 
actions. The Menu Editor can generate 
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submenus, pull-down lists, and menu pop- 
ups. Unfortunately, a menu will not adjust 
Its size to fit on the playback screen, so 
you Il need to keep that limitation in mind 
as you design menus. 

Game developers will appreciate the 
Forge’s sprite tools. Sprites are animated 
images that follow a predefined path or 
respond to directional input by the user. 
Sprites are challenging because they usu- 
ally require multiple image frames to make 
the character’s appearance match its direc- 
tion of movement. 

In addition to having a Sprite Import 
Wizard, MediaForge supports sprite con- 
figuration through a properties dialog. 
The dialog graphically displays eight direc- 
tional movements. You can select each 
direction and associate a series of sprite 









Forging a New Medium 


frames to it. When the rendered sprite 
moves in a particular direction, the frames 
for that direction are activated. You can 
also designate a frame to display when no 
direction is chosen after a specified 
amount of time. 


Beyond the Media Basics 


For more stringent development needs, 
you can access the Forge’s scripting lan- 
guage, MediaBasic, to process variables 
and strings, call subroutines and external 
scripts, and control the MediaForge envi- 
ronment programmatically. The Media- 
Basic Script Recorder tracks the actions 
and events you perform while working 
with other Windows applications. The 
recorder then converts the recorded 
actions and events into MediaBasic code. 


een een WIN 95 GRAPHICS 


/ Quenching ; a Thirst for Sprites 


_ With Windows 3.1, the Graphical Device Interface (GDI) could not produce smooth, interac- 
tive sprites. You built i images in the GDI and bited (“blitted"”) them from conventional mem- 
_ ory to display memory, but this process could not support complex sprites. Enter DirectDraw, 
the graphical architecture of Windows 95 that lets developers bypass the GDI and access video © 
hardware through a hardware abstraction layer (HAL). You first create a DirectDraw object 
- for your application (using the DirectDrawCreate API) and then configure a primary and sec- 
ondary surface of video memory with the CreateSurface method. You also need to build your 
palette with the CreatePalette call, but since DirectDraw can, in effect, take over the Win- 
dows environment, you don't have to share the 256 palette colors with other applications. 
You apply the full palette to the primary video surface and forget about it. 


How Direct Draw Draws 


econdary DirectDraw 


Surface (next frame 
ng rendered) 


mary DirectDraw 


After image is 
fully rendered in 


To video DAC 
secondary 


Developers must create a series of © 
bit-mapped sprites to match the 
different poses of a character. To 
create a sprite, you reserve the 
video surface for it, specify the 
palette entry that represents your 
transparent color, then fill in the 
bits to draw your character. 

DirectDraw performs warp-speed 
bits by working entirely in video 
memory. While your program is dis- 
playing one frame of graphics, the 


surface, it is 
“lipped” into 
the primary 
surface and 
onto the screen. 
The bit is very 
fast since it is a 
video RAM-to- 
video RAM blast. 


On-screen image 





DirectDraw speeds bits by working in video 


memory. After an image is rendered in the 


_ next frame is being rendered on the 


secondary surface. The secondary 
surface is then flipped onto the pri- 


mary surface. The bits are occur- 


ring from video RAM to video RAM, 
bypassing the CPU and conven- 
tional memory. For even faster per- 


formance you can use the BitFast 


method, but you give up some fea- 
tures such as automatic clipping. 
Your sprites will now run and jump 


~ secondary DirectDraw surface, it is “flipped” 
onto the primary surface and onto the screen. 
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and mutilate legions of mutant 
space demons. Ah, sweet justice. 









You can then incorporate these generated 
scripts into your application to control 
external programs or the Windows 95 
interface. The MediaBasic Dialog Editor 
lets you generate custom dialog boxes for 
your scripts. You can visually design 
dialogs and specify push buttons, check- 
boxes, list boxes, combo boxes, text, and 
drop-downs. You can even capture a dia- 
log box from an external application and 
edit it for your needs. 

A DLL properties box lets you call 
procedures from DLLs. A drop-down list 
displays all the procedures available in the 
specified DLL and, from a second drop- 
down, you set parameters. MediaForge 
also supports OLE Custom Controls. You 
can create your own OLE control objects 
or incorporate third-party controls into 
your applications. 

The program’s 32-bit engine takes 
advantage of Windows 95’s preemptive 
threading and the new memory model. 
When a script is launched, it automatical- 
ly spawns its own thread. Other scripts and 
their associated objects can run simulta- 
neously in multiple threads. You can con- 
trol threads with commands such as Halt 
This Script’s Thread. 

Some OLE Controls may not work 
properly because of MediaForge’s sophis- 
ticated use of threads. Many current OLE 
controls do not contain the threading 
model information required to properly 
handle multithreading. The documenta- 
tion explains how to update the control’s 
CLSID information with the Window’s 
registry editor. You then include a REG file 
for each custom control that you ship with 
your application. 

Strata plans to ship a Web player for 
MediaForge scripts, much like the Shock- 
wave player for scripts created in Macro- 
media Director. It is a key architectural 
component in today’s market, but it was 
not ready during our testing period. 

MediaForge taps the rich multimedia 
capabilities and 32-bit architecture of Win- 
dows 95. Sometimes the sheer complexi- 
ty and flexibility can be intimidating, but 
Strata has done a commendable job of 
striking a balance between power and ease 
of use. MediaForge is a formidable author- 
ing tool for the new-media generation. _& 


Formerly BYTE’s director of product reviews, 
Stanford Diehl now works as a systems engineer 
for the Custom Print division of New England 
Business Service (Peterborough, NH). You can 
reach him at sdiehl@bix.com. 
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ost computer users don’t 
write their own programs. 
Usually, that makes sense. 
Like books, computer pro- 
grams are written by professionals, and 
most readers don’t write their own nov- 
els. On the other hand, there are many 
more things we’d like our computers to 
do, if only we knew how to teach them. 
I’ve always said the real computer revo- 
lution will come when programming is 
like writing: while most people don’t 
write novels, just about everyone can use 
a ballpoint pen to write a letter or keep a 
diary. We no longer depend on a literate 
elite to read and write our letters, and we 
shouldn’t have to depend on an elite of 
programmers to make our computers do 
ordinary tasks specific to our needs. 
That was a lot more obvious when | 
began this column. In those days, nearly 
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Comments on Code 


It’s a guru-friendly but user-hostile lan- 
guage that’s difficult to learn. Unlike Pas- 
cal or BASIC, it requires near mastery 
before you can write useful programs. | 
think it went like this. In those days, our 
hardware wasn’t very good. While C pro- 
duced programs that were bulky com- 
pared to what you could do in assembly 
language, they were smaller and faster 
than Pascal and compiled BASIC pro- 
grams, and enormously faster than inter- 
preted languages. 

Moreover, C code was portable, mean- 
ing that there were compilers for differ- 
ent CPU chips, so with luck you could 
compile programs to run on different 
hardware. That was very important 
before IBM set compatibility standards 
and ended much of the fragmentation in 
the non-Apple world. Today, all but a tiny 
fraction of the computer world is made 


I think Cis a disaster. It will compile almost anything, 


including complete nonsense. 


everyone interested in computers did a 
little programming, and much of this col- 
umn was devoted to languages. It was a 
big deal when Turbo Pascal hit the mar- 
ket. When Philippe Kahn’s Borland Inter- 
national brought out Turbo Basic, it 
shook Microsoft to the core. After years 
of neglect, they rapidly produced two 
major revisions to Microsoft Basic, and 
they haven’t slowed much since. 

In those days, computer literacy in- 
cluded at least an elementary under- 
standing of programming, generally Pas- 
cal. The computer world wasn’t divided 
into users and programmers; most of us 
were a little of each. 

Then along came C. 

I’m not sure why C took over so fast. 





up of two unequal parts, Intel/PC and 
Mac, and portability isn’t so much of an 
issue. Almost all languages are portable 
within the two major communities, and 
neither C nor anything else is especially 
portable between them. 

Meanwhile, our hardware has gotten 
alot better, so that, for many applications, 
code size and program speed aren’t as 
importantas they used to be. Nowadays, 
we don’t really need the special capabil- 
ities of C, but you’d never guess that. 
Today, being a “programmer” generally 
means the ability to use Cand C++. 

I think C is a disaster. It will compile 
almost anything, including complete 
nonsense, meaning that programmers 
must simulate the compiler in their heads 


Jerry Pournelle 


Once nearly everyone did 
a little programming—then 


along came C 


and often don’t catch mistakes until the 
program is nearly done. Forget that, 
though. The real problem with C and its 
derivatives is that using it is nearly a full- 
time job. With BASIC or Pascal, you can 
write some code, lay it aside for a while, 
and pick up where you left off without 
much lost time. With C and its deriva- 
tives, it takes more time than I have to 
understand what has been written, so 
there’s rarely any time to add new code. 

C is also painful to debug, because the 
compiler doesn’t help you much. With 
Pascal, and to a lesser extent with BASIC, 
the tough job is getting a program to run 
at all; assuming you used a reasonably 
logical design, if you get it to run at all, it 
more or less does what you intended. Not 
so with C. It will run nearly anything; the 
problem is figuring out why it’s doing 
something nobody would want a com- 
puter to do. 

One of Pournelle’s laws states that 
hardware solutions are generally better 
than software. The good news is that our 
hardware is now good enough that pro- 
grams written in high-level languages will 
run fast enough despite the inefficiency. 
You don’t need C to write useful pro- 
grams. Sure, the latest real-time graphic 
actions for a space simulator may take 
professional skills; but languages like 
BASIC and Pascal are good enough to do 
some pretty amazing things, and with 
game design add-ons, Visual Basic (or VB) 
can produce quite professional games 
running at arcade speeds. 

It amazes me how quickly you can pro- 
duce complex working programs in 
BASIC, and with VB 4, you can give them 
a professional look. VB knows about Win- 
dows and toolbars and menus and that 
sort of thing. One of the big advantages 
of the Mac is that most programs work 
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Pournelle 


the same way, so that once you’ve learned 
the Mac conventions, you can sit down 
and do productive work with relatively 
unfamiliar software. VB lets you do much 
the same thing for Windows programs. I 
can say this with some authority because 
Pve been doing some programming for 
both platforms. 


A long time ago, I inherited an unfin- 


ished BASIC version of Roberta’s whole- 
phonics reading program. I used Quick- 
Basic to get a primitive DOS edition 
completed and out the door. A couple of 
years ago, she worked with another pro- 
grammer to bring out a Mac version. The 
first DOS and Mac versions require an 
instructor, not necessarily a teacher, but 
someone to read what’s on the screen. 
Both the PC and Mac versions work well, 
and they’ve been used to teach thousands 
of people of all ages to read English. 

Alas, the DOS version was written to use 
ancient CGA graphics and thus looks 
clunky and out of date. I truthfully don’t 
know ofa better system for teaching read- 
ing, but for marketing purposes, the DOS 
version needs updating to a Windows ver- 
sion with better graphics. The Mac ver- 
sion is a bit more modern, but it too could 
use a face-lift. 

Cosmetic improvements would help 
sales, and one of my goals is to use VB to 
make a pretty Windows version. Before 
we got to that, Roberta started a much 
more ambitious project: to create a stand- 
alone version that would teach people to 
read English without an instructor. 

A couple of years ago, that would have 


Comments on Code 


the Mac OS and accessed with Allegiant 
Technologies’ SuperCard, so that’s what 
they chose. It took longer than she thought 
it would—programming always does— 
and before it was finished, she lost her pro- 
grammer. That’s where I came in. 

What I inherited was a nearly com- 
plete but buggy SuperCard program that 


would take Roberta’s scripts and present 


the lesson to the student. The basic pro- 
gram concept worked, but Roberta did a 
lot of experimenting, making improve- 
ments in the scripts and discovering that 
you can get dramatically different results 
depending on which voice you use to read 
the lessons. Some of her improvements 
didn’t run in the code we had. She was anx- 
ious to get the program finished and out 
the door. I told her I’d look at it. 

It turned out to be several thousand lines 
of uncommented SuperCard script. 

Some years ago, Larry Niven and I 
wrote Inferno, an homage modernizing 
the great medieval work by Dante Ali- 
ghieri. If we ever do a revision, I guaran- 
tee that P’ll have an especially gruesome 
place in hell for programmers who write 
uncommented code. On the other hand, 
while we’re unlikely to do an update of 
Dante’s Paradiso, if we do, I'll give a spe- 
cial place to Allegiant Technologies. The 
excellent debugging features of SuperCard 
let me walk through the program com- 
menting as I went, and in two weeks, I 
understood it well enough to go in and 
fix the bugs. We visited Allegiant Tech- 
nologies in San Diego, and their people 
showed us some tricks for making things 


I guarantee that I'll have an especially gruesome place in hell 


por programmers who write uncommented code. 


been flat-out impossible on a PC. There 
wasn’t good enough text-to-speech capa- 
bility. In theory, we could have recorded 
each lesson as digital sound, but that would 
have taken at least one floppy disk for each 
lesson—and there are 70 lessons. Digital- 
sound files are big. It could be done on a 
CD-ROM, but we don’t have the resources 
for building that. 

The Mac was a different story. Apple is 
big in education, and the Mac world has 
always had superior sound capability. It 
only remained to choose a language and 
find a programmer. I was in the middle of 
a novel, so Roberta did that herself. The 
original notion was to do it in C++; but 
just then Apple brought out a text-to- 
speech capability that can be installed in 


run faster with less memory. We particu- 
larly want to thank Richard Harper, their 
director of content development. 
SuperCard is an odd language. For 
example, the only variable types are local 
(available in only one module of the pro- 
gram) and global. Otherwise, a variable 
can be a real number, an integer, a text 
string, a list, or an array. Indeed, the same 
variable can be each of those in turn if 
you’re foolish enough to do that. Super- 
Card employs a lot of natural language. 
Suppose we have a variable named Stu- 
dentText, consisting of a list of words sep- 
arated by spaces. ‘Get Item 3 of Student- 
Text and Put it and “, ” after NewText’ will 
get the third word from the first list, 
append it to the second, and puta comma 






and a space after the word. You can then 
treat the first list as one big string, and if 
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you change the delimiter to “,” you can 
treat the second list asa list with items sep- 
arated by commas. 

This cavalier treatment of data struc- 
tures is likely to drive professional pro- 
grammers up a wall. On the other hand, 
it was possible for me to decipher page 
after page of uncommented code, insert 
diagnostic variables to help figure out what 
was going on, and write a hundred lines of 
SuperCard to fix the various bugs. I could 
never have done that with a C program, 
and I probably couldn’t have done it with 
an uncommented BASIC program. 

In other words, while SuperCard isn’t 
truly self-documenting—you really should 
make comments as you go—it’s a lot 
closer to that ideal than anything else I’ve 
seen so far. The result is an extremely 
useful tool for nonprogrammers who want 
to make their Mac do something interest- 
ing. You can work at your own pace and 
not spend all your time trying to remem- 
ber what you did last. Teachers will find it 
valuable. 

Like its predecessor, HyperCard, Super- 
Card is easy to learn; there’s an excellent 
tutorial. Apple’s HyperCard was a true 
breakthrough, an easily learned way to 
write Apple applications. Alas, Apple did 
not follow through, and SuperCard has 
pretty well displaced it as the language of 
choice for complex programs. Either one 
can get you started programming, though. 
The real limit is being afraid to start. Super- 
Card and the Mac are hands down the eas- 
lest way for nonprogrammers to write 
interesting programs. 

There’s nothing really comparable to 
SuperCard for PCs. VB comes closest, but 
it is a truly structured language, with real 
type checking: youcan’t arbitrarily use the 
same variable as a string, an array, anda 
number. The syntax is more “computer- 
like” than SuperCard, and writing VB pro- 
grams is more like “real programming,” 
particularly if you give some thought to 
data structures. 

As Professor Niklaus Wirth of ETH— 
the Swiss equivalent of MIT—said long 
ago, data structures plus algorithms equals 
programs. Wirth wrote Pascal largely to 
demonstrate that; Pascal was designed 
more asa teaching aid than a practical lan- 
guage. Modula-2 and Oberon were the 
languages that Wirth intended for practi- 
cal use. Either, in my judgment, would 
have been preferable to C—by a lot—but 
they didn’t catch on, either for profes- 
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sional programmers or for the rest of us. 

Instead, partly because Bill Gates got his 
start by writing Altair BASIC for the first 
microcomputer, in the U.S., BASIC became 
the language of choice outside professional 
programming circles. QuickBasic, and its 
successor VB, incorporate most of the best 
features of Pascal and Modula-2. VB has 
the vital ability to hide subroutine variables 
from the rest of the program (SuperCard 
also has that feature). Because it’s tailored 
for and takes advantage of the Windows 
environment, you can build complicated 
screens and intricate control structures 
(e.g., menus, buttons, messages, and live 
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areas on graphic screens) without writing 
any code at all; and given the new hard- 
ware, you can write astonishingly power- 
ful programs that run quite well. 
Moreover, there are a great number of 
third-party tools and add-ons, with more 
coming all the time. You can get tools for 
graphing, scientific calculations, and com- 
munications. You can add a database or a 
word processor to your application—even 
speech recognition. Once you know how 
to use VB, it’s relatively simple to add these 
capabilities. Alas, I still haven’t found a 
text-to-speech VB add-on that comes close 


to what the Mac can do. continued 
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I spent the day doing some serious 
archiving. Over the years, I have had over 
a hundred computers. While I have used 
some formal backup systems, my real 
archive system is just to copy everything 
from the old machine to the new, network 
the old, and copy stuff back and forth; 
what might be called the maximum redun- 
dancy system. It’s also a system of maxi- 
mum confusion, since I don’t really have 
any record of what’s where. 

It works so long as I keep adding disk 
space, but recently I found I was running 
out of space on Pentafluge, the Pentium 60 
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I do most of my work on, despite its 1 GB. 
The remedy for this is obvious: I can take 
many DOS programs like Q&A Write that 
don’t need to access the disk after loading 
and put them onto a networked machine, 
like Little Cheetah, the ancient Cheetah 
25-MHz 386/387 that has been running 
since 1988 and is being used as an archive 
server. That will free up lots of local space. 
I use Q&A Write all the time, so it loads 
once on start-up and never gets closed. 
Pve got a whole bunch of other pro- 
grams I seldom use but don’t want to get 
rid of, and they can all go onto a networked 
machine. The only problem was that the 
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networked machines were all full. There 
are multiple copies of nearly everything I 
ever wrote and every game I ever played. 
Today, I finally decided to do something 
about it. 

I have an embarrassment of tools for 
archiving. There’s the HP Colorado Mem- 
ory Systems T1000 tape drive that uses Tra- 
van 400-MB cartridges. There’s the Data- 
sonix Pereos tape drive that puts a gigabyte 
onto a cassette about the size of a postage 
stamp, and, no, I’m not kidding. It works, 
too. There’s the lomega Zip/Z100P drive. 
Those all work off the parallel port and are 
a lead-pipe cinch to install and use. 

There’s the Fujitsu DynaMO 230 mag- 
neto-optical (MO) drive. Finally, there’s 
the Maxoptix T3-1300 optical drive. Those 
are both SCSI and thus slightly harder to 
install, but they’re faster. In the end, I used 
the T3-1300 because it holds half a giga- 
byte per side, the medium is very stable and 
archives will last a long time, and the sys- 
tem has been installed for some time. 

If [hadn’t had the T3-1300, I’d have used 
the Zip/Z100P. It’s not as fast as a SCSI 
drive, but even with automatic installation 


My real archive system is what 
might be called the maximum 
redundancy system. 


and not using the accelerator software that 
comes with the drive, it does a couple of 
megabytes a minute, and with Windows 
95, it runs nicely in the background while 
I’m working on something else. 

Iomega did the Zip/Z100P right. It’s 
inexpensive for both the drive and the 
medium; it works with almost any PC (not 
the Mac, alas). It installs simply and almost 
automatically; just connect to the parallel 
port, turn on the system, and run the soft- 
ware. It’s well behaved, choosing the next- 
available drive letter rather than trying to 
replace an existing drive. Because it installs 
so simply, it’s one of the best sneakernets 
imaginable, and because the medium is 
inexpensive, it’s good for archives. 

Those who need serious archiving capa- 
bilities are better off with the Maxoptix 
T3-1300. If you want something that is 
neat, and works as well as any tape system, 
the Datasonix Pereos is guaranteed to be 
a conversation starter. If you just want a 


low-cost, medium-performance backup- 
and-archive system, you should get an 
Iomega Zip/Z100P. You won’t regret 
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having one even if you have other stuff. It’s 
highly recommended. 

The CD-ROM of the month is Digital 
Humans. Imagine taking sections through 
a human body (two, actually, one of each 
sex), starting at the feet and going all the 
way to the head; photographing each 
section; and adding labels and comments. 
That’s part of what’s on this Windows CD- 
ROM. There’s a lot more, including 3-D 
models and the tools to manipulate them. 
This is the best anatomy tool short of dis- 
secting a corpse that I know of. Fair warn- 
ing: they really did section human corpses. 
This isn’t for the squeamish. 

Meanwhile, the American Medical Asso- 
ciation Family Medical Guide (Random 
House) has long been a standard home 
health reference book. It’s now available 
on a CD-ROM from DK Multimedia. It’s 
not fancy, mostly a book ona disc, but it’s 
solid information in an easy-to-use format. 
The same company puts out other CD- 
ROMs, including Eyewitness Virtual 
Museum: Bird and Eyewitness Virtual 
Museum: Cat. These claim to be the ulti- 
mate multimedia guides to their subjects. 
That may be a bit overstated. 


They really did section human 
corpses for Digital Humans. This 
isn’t por the squeamish. 


There isn’t much multimedia to them. 
You walk through a museum and see the 
exhibits, such as a fresco of St. Francis 
preaching to the birds. The pictures are 
nice, but there’s not much about any par- 
ticular species. If you’re really interested 
in birds, you’ll do a lot better with a book. 
On the other hand, they can make a CD- 
ROM a lot cheaper than they can print a 
book, a CD-ROM takes up less room, and 
the indexing might be better than a book, 
although that’s not true here. 

This is the kind of product we saw a lot 
of in the early days of CD-ROM. I'd advise 
you to look at them before you buy them. 

The Diamond SupraSonic 288V+ com- 
bines a highly reliable 28.8-Kbps V.34 fax 
modem with a headset that lets you use it 
as a telephone instrument. It understands 
caller ID. It comes with a conditioned high- 
speed RS-232 cable. It uses flash ROM, so 
updates can be downloaded. It can be used 
to implement voice mail and fax on 
demand. Like the old Supra modems, it 
uses an LCD rather than flashing lights. 
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AnthroCarts'! 





AnthroCarts are so flexible. You 
have dozens of shapes and sizes 

to choose, plus over 50 accessories 
to configure your cart exactly 
the way you want. 






And they have a Lifetime Warranty! 
Made of steel and high density particle 
board, these AnthroCarts are as tough as nails. j 







a . See them all in our catalog, then call 
eS = us direct to order. We'll ship to 
_ you the very next business day! 


Call for your 
free catalog: 
$00-329-3841 


6:00 AM to 6:00 PM PST; M-F 





Anthro Corporation” 
Technology Furniture® 
10450 SW Manhasset Dr. 
Tualatin, OR 97062 


em Fax: 800-325-0045 
ANTHRO oe /www.anthro.com 


Since 1984. Prices from $299. For a lower cost line for the home, 
ask for our SOHO catalog. GSA contract. Available for OEM applications. 
Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 





PLATFORMS: WINDOWS NT - WINDOWS 95 - OS/e2 - NLM 


Qn xX 


MOTOROLA SSOPEN 


LINUX e 


START with the most 


advanced client-side SDK on 
the market: c-tree® Plus at 
$895. 


¢ Complete “C” Source code 
e ROYALTY FREE (Client Side) 
e Multiple supported protocols 
e Fast, portable, reliable 
¢ Powerful features like 
transaction processing 
e Win95, NT, and 
Windows 3.1 ready 


ADMD a strong, multi- 


platform, industrial-strength 
Server that supports. 


e File mirroring 

e Heterogeneous networking 

e Automatic disaster recovery 

e Multi-threaded design 

e Best price/performance 
available: from $445- $3745 


You can’t find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over 3O platforms in this price range! 


RESULT ? A solid, 


economical, easily 
deployable product that fits 
your needs. 

e Portable 

° Scalable 

e Exceptional Performance 

e Flexible 

e Easy Server distribution 

¢ Convenient OEM terms 


4 FAIRCOM 
Server® 


Heterogeneous TCP/IP Network 





Pournelle 


I’ve been testing it with my horribly 
noisy lines, and so far the SupraSonic 
288V+ is performing as well as my U.S. 
Robotics Courier. I haven’t yet taken it to 
the Hotel Bellevue in Washington D.C., a 
place with I think the noisiest phone lines 
in the country, so I can’t say it works as well 
as the Courier in all cases; but I’m 
impressed. I’ve always thought Diamond 
Multimedia Systems’ Supra division built 
the most cost-effective modems around; 
the Diamond SupraSonic 288V+ is no 
exception. Recommended. 

a 

Because I seldom write about stuff I 
haven’t used a lot, I don’t often have to 
apologize for arecommendation, but two 
of my recent game recommendations were 
premature. The reasons are instructive. 

The two games are MicroProse Soft- 
ware’s This Means War and Mindscape’s 
Warhammer: Shadow of the Horned 
Rat. Both are the kind of game I like, tac- 
tical-strategic rather than arcade, with a 
story line and characterizations. Both can 
be a lot of fun to play. And both were pro- 
grammed by people who clearly hate game 
players. 

This Means War has two flaws: the 
game crashes often under Windows 95, 
something I can live with, and there’s a ran- 
dom event called sabotage, which you 
can’t turn off and can cost you the entire 
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scenario in a second if what it randomly 
destroys is a crucial unit. When that hap- 
pens, there’s nothing for it but to dump 
the program and start from a saved posi- 
tion, and I’ve had that happen a dozen 
times in one scenario. I played to the end 
of the game despite all this. 

Warhammer: Shadow of the Horned 
Rat is even worse. The user interface seems 
all right in early scenarios when you have 
few units, but after a while, you must 
control more than a dozen units. You move 
cavalry and infantry, target archers, des- 
ignate spells for wizards—all in a “real 
time” that fights a full day’s battle in 10 
minutes, and this on a P-60; on the Gate- 
way 2000 P5-133XL, it’s far worse. Some 
units can get all the way across the board 
in under a minute. You can’t slow the game 
down, and if you pause the game, you can’t 
issue orders to your units. The result more 
resembles Whack-A-Mole than medieval 
fantasy war. 

There are also some scenarios made 
hideously difficult because, for no dis- 
cernible reason, your best troops run away 
rather than fight certain monsters. More- 
over, if you go in with a disk editor and 
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increase your troops’ courage, skill, and ini- 
tiative to ridiculously high levels, they still 
run away; it’s as if the programmers were 
determined to show the player who is boss. 

I fear I never finished Warhammer and 
thus must withdraw my recommendation. 
I did complete This Means War and it’s 
fun, provided you’re prepared to start over 
when the random-number generator goes 
insane with the sabotage. Both games, 
though, show what happens when pro- 
grammers get the attitude that it’s their job 
to defeat game players. Alas, that happens 
far more often than it should. 

The game of the month is MicroProse 
Software’s Civilization II. This is an 
improvement on Civilization rather than 
a fundamentally new game, the way Civ- 
ilization was, but that’s saying a lot. If 
you liked Civilization, you'll love this. 

The other game of the month is Blizzard 
Entertainment’s Warcraft: Orcs and 
Humans. This is a medieval fantasy game 
that started anumber of trends. It’s sort of 
Sim City with fire and sword, and it’s a 
lot of fun. Then there’s Warcraft II: Tides 
of Darkness, which adds ships, castles, can- 
nons, and a whole bunch of new wrinkles 
to what was already a great game. Between 
them, they will probably cut U.S. produc- 
tivity by about 5 percent.... 

The book of the month is Wendell 
Berry’s Another Turn of the Crank (Coun- 
terpoint Press, 1995). Berry isa farmer, an 
agrarian, and a moralist, as well as a good 
writer. He has seen U.S. agriculture go 
from small farms to agribusiness and farm- 
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ing converted into an industrial activity in 
the name of cheap food. He doesn’t like 
that, and his reasons are both disturbing 
and well worth thinking about. 

The computer book of the month is 
Windows 95 Answers by Martin S. 
Matthews and Carole Boggs Matthews, 
one of Osborne McGraw-Hill’s certi- 
fied-technical-support series. It answers 
several hundred questions asked by peo- 
ple seeking technical support. Some were 
questions I had myself; others I didn’t even 
know I needed to ask. I learned as much 
from this as from anything I have seen 
about Windows 95. Recommended. 

The Web site of the month is the BYTE 
Site. Readers have complained that this 
column is shorter than it used to be. That’s 
all true, and we’re doing something about 
it. Starting this month,my regular column 
will be printed in BYTE, and you can find 
more on the BYTE Site (www.byte.com). 
Be sure to look it up. 

Next month: I’ll have more on high-end 
machines—and yes, I am finally going to 
get to the Intergraph; also networking and 
a huge pot full of new software. Bi 
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for this offer. Offer valid through 12/31/96. Manufactured by Play Incorporated; Distributed by Minolta Corporation 
HARDWARE, SOFTWARE & PERIPHERALS AT )JSGOULUL PRICES 
Adobe PageMaker V6.0 WIN........sccssssecsseecssees Bay Networks Aral oes aca oe 6-disc changer extemal . 
Adobe PageMaker V6.0 WIN UDG .....cesssesseesees SynOptics System 800 10BT 8-port hub.......... peal orchid ence cron ane 
Caere area Pro V6.0 WIN upg ase. 8ynOptics System 800M 10BT 8-port hub ..... Soy, aK CD fae store slid PCMCIA Type I..... 
Corel Print House V1.0 WINQ5 CD .......ssssseeeeees SMC’ Sony 4X CD SCSI-2 internal 0... 
Corel Print House V1.0 WIN95 CD ....... eee EtherEZ 10BT eTocs 6X ap Internal .......e ee eeeeeeeeeeeee 
CorelDRAW V6.0 WINDS CD ggg gy | 100 User CD cc nncccccncrcrcgsecnecnccseegecensB@26.20 | EtherEZ 10BT......s.sessessssssessessinsesseneenei SunMoonStar 6X CD portable 
NetWare V4.1 upgrade EtherEZ COAK s.csesicvccceccssti sates iccwesteoctebecess tevshedines Toshiba 3701B 6.7X CD SCSI internal.......... 
Datastorm Procomm Plus V2.01 DOGS................ 5 User to 5 User CD ooo.ccccccceccccccccssssesessetttettnses EtherEZ COMbO «+ iiccccissscsaseccscaocessecserees coeesaesves Turtle Beach TBS-3001 4X CD 3-disc ch 
Datastorm Procomm Plus V3.0 WIN95/WIN ... 5 User to 10 User CD .....ecccccccssesessesseseeseees EtherPower 10/100BT PCL ...........:cceeseereeeees ure 5 T F PI ISC CNanger....... 
Datastorm Procomm Plus V3.0 WIN95/WIN CD 5 User to 25 User CD... ceccecccccccsseeeeeeeeees EtherPower 10/100BT PCI 5 pack satesseusecageacina Turtle Beach ropez rius EE 
ae eo eee 10 User to 10 User OD ..........ssescssssssnennen EtherPower 1081. PO! seccsecv.scnienccscsasscmninenact Yamaha YST M-15 Speakers... 
Intuit QuickBooks V4.0 WIN .........sssess ett 10 User to 25 User OD .........-.esessesseeseeseeseees EtherPower 10BT 5 pack........ccccccsscsseseseseeseees 
Intuit QuickBooks V4.0 WIN oo... eee eee eeeeeeees 10 User to 50 User CD... eee eeeeeeeeeneee EtherPower COaX PCI ..occcccccccccccccccccececceccceceeee 
Intuit Quicken Deluxe V5.0 WIN CD...eeseesseeee 20 or 25 User to 25 User CDi... eee EtherPower coax PCI 5 pack ....scccecsssesssesssees ALPS 
25 User to50: User CD ives sss cssusctscscavezssacevvs cas : 
Lotus: 1=2+3 V5.0. WIN ssssececcessscssraesieesserecccecvarnts TigerHub TP6 6 10BT ports + AUI.... . . 
25 User to 100 User CD... ccccecceeeeeeees Desktop GlidePoint 
Lotus 1-2-3 V5.0 WIN upgrade 50 User to 50 User CD TigerHub TP6B 6 10BT ports + BNC .......cceceee ; p COIN... eceeeeeeseeesee essen eeseaeneeeeseeenees 
Lotus co:Mail Mobile V2.2 WIN 4 50 User to 100 User CD... TigerHub TP12 12 10BT ports + AUL....... BGS OIAE VINGC WS SS RSV A sistesesesetitet 
ae oicanee vo “ie 100 User to 100 User CD... A oe Spor oN HUD COAX u..sseseeseeseeseeees catcour 
BU VVLEN diaciiasiadivnantasminansineneaiienswe AR NE 600 CORAM oor ciLiscccsashevsecceiwese F 
McAfee VirusScan V2.0 WIN96.....nnnnmnnn Te ee ee inca Ethernet 8-port 10BT hub... nnn Drawing Slate Il 68 whpreceure pen. 
McAfee VirusScan V2.2 WIN.....c.cccscceeeeeseeeeees 10 Deer 3.5. sbefidedeleceesseshlsssatie cevtattaasactatageene TokenCard Elite 16/4 «0... essesseessesseeeeeesees Drawing Slate Il 12X12 4 button cordless....... 
Microcom Carbon Copy V3.0 WINS ......... SOT DT eters ee eeeeeeneeeeeeeeneaeeteney a iad @ 
Microsoft Access V2.0 WIN vssennnnnenn NOU ee OLINKSYS PhotoPC digital a iia 
Microsoft Access V2.0 WIN dev Kit.........0cccc0 Micresoft: . 5-port Workgroup Hub..... ActionScanning System Il........ccsccsscsesssesseesses, 
Microsoft Access V2.0 WIN UP .....csssseesseeeseees Microsoft Wintoerie Bot Woraied Ae wi ES1000C color SCANNel.....-sscsscsscsecseerseeee 
Microsoft Encarta Encyclopedia 1996 WIN CD.. Windows NT Network Value Paék ..cccccs Combe EtherPOrLAN card < ES1200C Pro color SCanne’............cccseseeeeeees 
Microsoft Excel V5.0 WIN Comp UP... Windows NT Server CD .....cccccscscsescsesceeseseeesees WYSE |G ECan: 
Microsoft MS-DOS V6.22 UNG ...csscscescesesseseeeees DINGIS CHEMTCONSE ic. ssscesacveaie Jusesinsanceasrrcioctans ritatiner gar 
Microsoft Office Pro V4.3 WIN 20 client liCONSE PACK ....s..sseeeecocassecsnssesnseetess Link MC5 amber/green/White........ccccecceees HP Scandet 4S wiissensiceddsitivtsadivntivan dias 
: sD VVIIN. cc cccreesenceeeneeeees icrosoft SQL Server Wyse 55 amber/green/white reenter FIP SCAnICt 4G cscs siasscceceatcssvatwetvsusevoasendavanionasd 
Microsoft Office Pro V4.3 WIN.........cccccccceeeees SOL S@MVEr CD. ociessissetisssezsassonetaacctinaczeavessceden Wyse 60 amber/green/White ............ccccseeeeeeees HP ScanJet 4C document feeder................0 
Microsoft Office Pro V4.3 WIN CD w/Bookshelf . etapa eed upgrade CD oo eeeeeceetteteteeteeeteee Wyse 160 amber/green/White .........cccccceseeees fe: 
Microsoft Office Pro V4.3 WIN license ...... 30 client license pack. Xircom aeusetienee uit 
Microsoft Office Pro V4.3 WIN UPG...-eeeeseeeeeeeees Microsoft Systems Mgmt Server The Mobile Networking Experts PageScan color scanner RS ASW NSU GE RPMs AansaRdseeesennnenees 
Microsoft Office Pro w/Access WINQS upg....... tb dado gt Tea eae PE310B2 pocket Ethernet COAX... esses TrackMan Live! cordless pointer................... 
Microsoft Office Pro w/Bkshelf WIN95 CD....... Single bike 1 gl A A A PE310BC pocket Ethernet COAX... TrackMan Marble.......ccscccsssccsecssscssesssssseessecsee 
Microsoft Office Pro w/Bkshelf WIN95 upg CD Microsoft SNA Server PE310BT pocket Ethernet 10BT anerandnidesuancasneen MIC 
: SNAS CD PT316CTP pocket Token Ring Ill... ROTEK 
Microsoft Office Std WINQS .........seeeeeeeees Pea pee acetic teste eshabesteeeeddesherancitett PPX03 Parallel port multiplexOr..........cceceeees SéanMaker ES color flatbed 
Microsoft Office Std WIN95 CD Single ClieNt LICENSE ..........ccccccccccecceccececcececcececees CcanMaker ES CONOPr TatDe ..... cece eceeeeeee eens 
oe ee ee a 20 client license pack .......... ead ScanMaker E6 color flatbed ......... eee 
Microsoft Office Std WINQ5 Upg ...........eeeeee icrosoft M ScanMaker Ill color flatbed... 
Microsoft Office Std WIN95 upg CD..............8. Mail Server upgrade CD... cece aos COLORADO ScanMaker 35T slide scanner... 
Microsoft Office V4.2 WIN .....cssessssesesesseeeeee a a ee MEMORY INC. Summagraphics 
i JUMDO-350 INteMNAl cs essesestexicossinverasteas din ° 
panacea Ne reat a ees Bon Jumbo 1400 internal 0S Summasketch III 12 X 12 16 DULBON veces 
icrosoft Office V4.2 WIN license ............:..+ Trakker 350MB parallel port w/tape...........0+ Summasketch Ill 18 X 12 4 button... eee 
Microsoft Office V4.2 WIN u 3C509B Etherlink Ill 10BT 5 pack bigs tada@sawanmaene T1000 800MB ravan w/tape ? 
Pa setsceanaasaatnteairee 3C509B Etherlink Ill 10BT + AUI...... cece. Des ; UMAX 
Microsoft Plus! WIN95 : T1000E 800MB parallel port...... z: : : 
sel Sa teense uadsscenad daidnanbemeaasaate 3C509B Etherlink Ill 1OBT + AUI 5 Pack. .232..-: Powerlape 2GB external w/tape : The Magic of Color 
Microsoft Plus! WIN95S CD... 3C509B Etherlink III COAX .....cccscsssesssseeseerseesesee P PS cere states: VIStA-SO, POGUES assiscsconeseneatsaneveeessaccaaatbinasintss 
Pual j 
Microsoft Project V4.0 WIN......cc:cccscsecseseseeees eeeoce Sts il eee By sasessesstsosenssnes CGrereni ee ponies pears tee Pag neater 
therlin COMI: sccecvvcicccuseccccecoccbase r Bo FOWRCTIOOK TH PUP TOS 0... cccecceecenee eee eeneenenneeeeees 
Microsoft Publisher CD Deluxe WINS ............ 3C509B Etherlink Ill combo § pack... Tape pay aaa eildathe Lat ceduetemsarserets Vv SA echiHe eae 
Microsoft Publisher V2.0 WIN... 3C509B Etherlink II] PC] 1OBT .....ceceececceseeee. Letted ScOMebacia Me 
Microsoft Visual Basic Pro V4.0 WIN CD......... 3C509B Etherlink Ill PCL COMBO... cesses bad ll moeee PSI OFF UN scsicinccartechtincihernisisciaecais 
; : C Boat link PCI BT Tape*Stor 3200MB internal. 
Microsoft Visual Basic Pro V4.0 WIN comp upg CD.. Peer ota ay pata aN hetcnrieeraess Tape*Stor 4GB internal EID bs 
Recto en ee Ere Oe eee as 3C16670 Linkbuilder FMSII 12 port.............. iomega Mag Innovision DX1495 PnP 14" .28mm....... 
Microsoft Visual Basic Std V4.0 CD... 7 : Mag Innovision DX1595 PnP 15" .28mm........ 
Microsoft Visual C++ Subscription WINQ8 ....... Artisoft Zip drive 100MB parallel ............sceeeeen Mag Innovision DX1795 PnP 17" .26mm........ 
Microsoft Windows 95 .......... Zip drive 100MB SCSI .........ecceeeeceeseseeeeeeeees Mag Innovision DX17T 17" .26mM..........:00 
sai dite aaa ae ena a NodeRunner/S| 2000T.........ccccccccccssseeseeeeseestiees Ditto Easy 800MB Travan tape drive internal.. Mag Innovision MXP17F 17" .26mm...........+ 
Microsoft Windows 95 Upg ......-sssssesecteesesneeees NodeRunner Pro COMbO...--sssseccsesececcesseeeeeeee Ditto Easy 800MB Travan tape drive external. Mag Innovision MX21F 21" .28mM oo... 
Microsoft Windows 95 upg CD..............::ceeeeeeeees NodeRunner/SI 2000A ...........cccccccssseceeeessssseeees Jaz drive 1GB internal SCSI-Il oo... Magnavox CM2089 14" .28MM.......ccccceeees 
Microsoft Windows V3.11 ............... T-Runner th 8-port VOBT .....ciccscascssccstseeteccacenisess Jaz drive 1GB external SCSI-Il on Magnavox CM2099 14" .28MM ou... 
NaN aa ite ge T-Runner Il 16-port 10BT...... ee eeeeeeeeenees Jaz drive 1GB cartridge oo... eee Magnavox CM2015 15" .28mm 
Microsoft Windows V3.11 UPg ........eeeeeeeseeeteees ‘ i g 1 QTM eeseseeseseereeesesens 
Simply LANtastic starter Kit oo... cece Maanavox CM1215 15" .28mm 
Microsoft Word V6.0 WIN .....sccccssssssssesssseseseeees LANtastic V6.0......ccsscsssssesssosecsescsreccoreecereeceecns MICROSOLUTIONS Mag CMO ee 
Microsoft Word V6.0 WIN Ug ....seccssssescsseeseeeees LANtastic V6.0 6 user... eee . Baccoack Soy Coie ad eben sbeceeeed Mapnaver CMB600 20° ae saslsibscudaianSueexeue 
Bic VEO ciesor it coe ‘095.30. ~=—-|| ~—«dBackpack 800TD 800MB Travan parailel........ Be OMEN ccxihcntaccndyachars 
Microsoft Word/Publisher Value Pack WIN95 CD..... LANtastic V6.0 add-on kit 10BT Me Ls aes 20” BUMIM -cicieccavesdevevecs 
Microsoft Works V3.0 WIN.....ccssssssesseseeseeseeseesees LANtastic V6.0 add-on Kit COAX oo... eccecseeseeses a é NEC Sta a 
Microsoft Works WINQS .....c.ccccccccsssescsssesseeeseeeees SyQuest NEG XP17 17" 28mm. 
NetManage ECCO Pro V3.0 WIN... sees EZ135 135MB IDE internal ...cccccccccccccseseseceseee NEC MP2 1 21" DORM ceessssasce screens: certheasiyen 
Novell WordPerfect V6.1 WIN uu... cece =SASP EZ135 135MB SCSI external .........ccccceeeeees NEC XE21 21" .28MM......cccccccecseseeseteeteeeesees 
Novell WordPerfect V6.1 WIN CD.......c:ccccee =— EZ135 135MB external ..........ccccceeseeeeseeeees Samsung 15GLi 15" .28MM ......... eee 
Novell WordPerfect V6.1 WIN comp upg ........ ASP COMPUTER PRODUCTS, INC EZ135 135MB cartridge Nee sauavctesasesesteweieuustiuewerees Samsung 17GLi 17 ;28mm ddsisaeves cain saws weanecs tess 
Quark QuarkXPress V3 32 WIN Intelligent AutoSwitch a computers to 1 printer. Samsun 1 7GLsi 17 26mm sidiuibjaress'a sialSiaisin nian aciate oie 
2 WIND gescscctuset. ile’ Intelligent AutoSwitch 4 computers to 1 printer. Sony Multiscan 15SX 15" 12x10 PnP .25mm. 
Quarterdeck Clean Sweep V2.0 WINQ5............. JetLAN/P Plus pocket S€rVer .....c.ceccsesceceseseens Sony Multiscan 15sfll 15" PnP .25mm............ 
Quarterdeck QEMM V8.0 WIN95/WIN3.1 .......... SNAP starter kit 2 computers to 1 printer........ Blaster 4x CD Kit... ccc cecesseccssseseeeseeenseeees Sony Multiscan 17sfll 17" POP 2OMIM scares. 
Arcada Backup for Windows 95 .....sccssssessssseeeeen SNAP add-on transmitter..........0cccccccesseceeeeeeees Discovery 4x CD PnP multimedia kit............... Sony Multiscan 17sfll 17" 16x12 PnP .25mm 
Symantec ACT V2.0 WIN Sound Blaster 16/3D value edition IDE............. co ee ee PnP .30mm.......... 
AAD) VIVIING ccs tresits ccmnmesemomeiindsienmaesids Sound Blaster AWE32 PnP.............. iewSonic 15 BP 27MM aaisiccsacerssasasosescaves 





Symantec Norton Anti Virus V3.0 DOS/WIN...... ViewSonic 17GS 17" 27MM... eeeeeeeeeeeeee 





Sound Blaster Value 4X CD kit.. 








Symantec Norton AntiVirus WINQS........ Joken Ring auto adapter 16/4 ISA ........sssss0. ADS VGA to TV Elite internal .....cccccssssssvssssssen se seal lhe Ce a I Ue 
Symantec Norton AntiVirus WINQ5 upg...........--: Token Ring MAU multiport.......... eee ADS VGA to TV Elite external ViewSonic 21PS 21" .25MM........ sees 
Symantec Norton Utilities V8.0 DOS/WIN........ 5 ALPS 4X CD 4-disc changer internal .............. 
Symantec Norton Utilities WINQ5 veces intel. Advent PP270 speakers 25W........:sssseeeee ATI Graphics Xpression ISA 2MB...........00000 
Symantec Norton Utilities WIN95 upg Advent PP570 speakers 35W..........:cssccceeseees ATI Graphics Xpression PCI 2MB.............005 
anata Einereraress 96 108. oncceitwucrceninccoer Advent PP622 speakers/subWOOfEr ............04+. AT! Graphics Xpression VLB 2MB ...........+.+ 
Symantec pcANYWHERE V2.0 WIN p 
ec hlacai BCANYWHERE (ogg a Ether=xplees is 10BT S PaCk.....sessesesserssen Altec Lansing ACS500 surround system.......... au Grephice Ee ure ie aie sooeeenneeenneeney 
DDD veveessevesees EFEXPFESS 10 COMDO ou... seeseeseeeseeeseeeseeeeees Connectix QuickCam for WindowWS.............c06 Fe ere ees ek een a commnsee serene seen 
Symantec pcANYWHERE32 WINQS/NT .......... EtherExpress 16 combo 5 pack ...........c:eee Diamond Multimedia Kit 4400 4X CD internal. ATI Graphics Pro Turbo VLB 2MB.............00 
S mantec pcANYWHERE32 WIN95/NT u EtherExpress EISA COAX ciiiiccviiesianciesioussesmeceesd Diamond Multimedia Kit ULTRA 8X CD ATl Graphics Pro Turbo PCI 4MB deuebsweassusecscee 
= i FAX PRO V es EtherExpress: MCA VOB)... :cssscccde veer iedeeercens Jensen JPS35 speakers 5W...................... Diamond SpeedStar Pro ISA 1MB..............:068 
ymantec Win 4.0 WIN ooceeeeeeeeeens EtherExpress PRO/10+Mbps ISA .......sccscccsees open pass ce oo Diamond Edge 2120XL 1MB DRAM............... 
Symantec WinFAX PRO V7.0 WIN95 CD........... EtherExpress PRO/100Mbps EISA................. : ; P ree a Diamond Edge 2200XL 2MB DRAM............... 
Ventana Netscape Navigator V2.0 WIN ............. EtherExpress PRO/100Mbps PC ..............004. Microsolutions 4% CD parallel. Diamond Edge 3240XL 2MB VRAM............... 
‘ee : EtherExpress PRO/100Mbps PCI 5 pack........ NEC 6Xi 6X CD internal ........0.eccceeeeeereeetees Diamond Edae 3400XL 4MB VRAN................ 
Visio Technical V4.0 WIN95 P P 
isi LO WINDS... cece eeeeeeees NetportExpress EL Ethernet.....ccccsceesece NEC 6Xe 6X CD external .........ccceeeeeeeiees Intel Smart Video Recorder Pro ..........cceeee 
Visio V4.0 WINSS CD ccc... cccdvessisccnesecncrnneeacs TokenExpress PRO ISA LAN adapter............. NEC 4x4 4X CD 4-disc changer external........ Matrox Millennium PC! 2MB WRAM.............. 
NEC 4Xc 4X CD 7-disc changer external ....... Matrox Millennium PC] 4MB WRANM ............... 
Gi pw: if find a hett i 
a. NASDAQ G2) (ew eeeHon=| If you find a better price, 
SCOUT IG revert Credit card charges are not submitted until time of shipment. For your protection, we ship only to your credit card's verified billing Monday-Friday 7am-9pm CDT Ca e 0 re yo u uy 
AQ cares fie i paloma : : Poel ape den ty py plus reais and nape el thd a . pital Satu rday 9am-5 CDT . 
TRADED COMPANY ie (oo oreioe titra tartan unteecnaarc entra, | _ Satrdaysan-comCOT =| Fax: 847-465-6800 
TICKER SYM BOL CDWC restocking fee. Software, chips and other electronic components are not returnable. Allow 10 business days for shipping when 
paying by personal check. All pricing subject to change. For all prices and products, CDW reserves the right to make adjustments Monday-Friday 8am-9pm CDT 
D &B rated 5A1 due to changing market conditions, product discontinuation, manufacturer price changes or typographical errors in advertise Sai Sa | es: 800-959-4 
Duns 10-762-7952 ments. All trademarks and registered trademarks are the sole property of their respective owners. turday 9am-5pm CDT a (4239) 





CDW Computer Centers, Inc. « 1020 E. Lake Cook Road ¢ Buffalo Grove, IL 60089 









Tb Roboties (37072) wees *4 AST. 
Sportster “@%"%.... 0“ Ascentia 
Winmodem PSO 


a : @ 133MHz Intel 
28.8 Pentium® processor 
@ 8MB RAM std., . oN 
expandable to 40MB VN 
@ 800MB or 1.2GB removable hard drive @ 11.3” TFT 
active-matrix SVGA color display # Interchangeable 





@ Data: 28.8K bps @ Fax: V.17 Group HI 14.4K 4X CD-ROM @ 3-year limited warranty w/48-Hour 
and 9.6K bps Class 1 and Class 2.0 send/receive Rapid Repair for 1st year 

@ Maximum throughput: 115.2K bps # True ITU-T ® 

V.34 at 28.8K bps @ V.32 bis at 14.4K bps C DW BN 


@ V.42/MNP 2-4 error control @ V.42 bis/MNP 5 data 


compression ® 5-year warranty on parts and labor SERVICES YOU CDW 65840 
P50 CTS11 1.2GB hard drive 





Sportster Winmodem 28.8 CDW 65767 ™ 
Sportster Voice 28.8 internal CDW 65766 BETTER CDW 65841 
Sportster Voice 28.8 external CDW 67990 The Intel Inside® Logo and Pentium® are Registered 


Trademarks of Intel Corporation 


CDW” CARRIES OVER 20,000 PRODUCTS. IF YOU DON’T SEE IT, ©‘) ''5 


























MICROCOM 
TOSHIBA =——— = 40MB EIDE DeskPorte 28.8S Fast V.34 .o..ccceceeeeeeeeeee 
100CS 5/75 8MB 500MB 10.4" dual-scan ...... ThinkPad portables ; ean fe esuninntne saetrarasdien qeacantr iennenesorss tantsetc DeskPorte 28.8P V.34....ccccicsiicssscssceacsseceossnsaesee 
T2130CS DX4/75 500MB 10.4" dual-scan...... 365E 5/100 8MB 540MB 10.4" dual-scan....... 16GB Fast-ATA es | « 
410CS 5/90 8MB 772MB 11.3" dual-scan....... 365ED 5/100 8MB 540MB 10.4" dual-scan 4X CD. ease > 
410CDT 8190 8MB 772MB 11 3 acive 4X CD... 760E 5/120 8MIB B10MB 12.1" active... Connar Sioa. 
ortege 5" active.......... 760E 5/120 8MB 1.2MB 12.1" active.............. OR | MIN RIMM es sb nbd ad a 
Tecra 700CS 5/120 8MB 1.2GB 11.3" dual-scan 760E 5/133 16MB 1.08MB 12.1" active ....... Se etait pre sericieee, Supra 288 faxmodem extemal 
Tecra 700CT 5/120 16MB 1.2GB 11.3" active 760ED 5/133 16MB 1.2GB 12.1" active 4X CD...... 108MB IDE... 4. 29GB Fast SCSIL-2 See ee eee MiG Oe raterennetetiis 
Tecra 720CDT 5/133 16MB 12GB 12.1" active 6X CD... 760EL 5/100 8MB 810MB 11.3" dual-scan... ree ares Supra Sanple internet 266) intemal 
760EL 5/120 8MB 810MB 11.3" dual-scan ..... Supra Simple Internet 288 external .................. 
AST. 760EL 5/120 8MB 1.08GB 12.1" active .......... & S@agate p p 
Ascentia portables 760EL 5/133 16MB 1.08GB 12.1" active ........ 545MB Fast-ATA... 2.1GB Fast ATA-2. 
Ascentia J10 5/75 8MB 800MB 10.4" dual-scan. 760ELD 5/100 8MB 810MB 12.1" active 4X CD....../ one serene Pepi irs Sea AMERICAN POWER 
Ascentia J30 5/100 8MB 800MB 10.4" dual-scan ... 1.08GB Fast SCSI-2 4.29GB Fast SCSI-2 
Ascentia J30 5/100 8MB 800MB 10.4" active. : 1.6GB Fast-ATA2 9GB Fast SCSI-2 
Asoentia P30 5/100 8B 800VB 11.3" duakscan 4X CD .. PC300 Series desktops 20GB Fast SCSI-3 
Ascentia P30 5/100 8MB 1.2GB 11.3" duakscan4xCD_ PC300 5/75 16MB 850MB 5 bays ..........c0.00e: STERN DIGITAL 
Ascentia P50 5/133 8B 800VB 11.3" active 4X CD... PC300 5/90 16MB 850MB 3 bays «0... . WE SmantUPS 1400 
Asoentia P50 5/133 8B 12GB 11:3" active 4X CD........ PC300 5/100 16MB 850MB 3 bays ............... a 635MB a croeeeeeennneeeesnneetecsnsnaeeesnnnacen Gurehvest Pid... oe ae 
Advantage! Adventure desktops PC300 5/100 16MB 850MB 5 bays 0... on oon tae ae SurgeArrest Network 
624-5/100 16MB 1.2GB 14.4K bps 6X CD...... PC300 5/133 16MB 635MB 8 bays ............... over CSEIDE nr SurgeArrest Network + Phone ........:::c:seeceseeeeg! 
626-5/133 16MB 1.2GB 14.4K bps 6X CD..... PC300 5/133 16MB 635MB 5 bays oe... aa brats DE sossesaeennseenseenaeeenaccnneeencenneee’ PGA SOD, cccteac etcetera cetiesece 
628-5/150 16MB 1.6GB 14.4K bps 6X CD... PC300 5/133 16MB 1.2GB 5 bays ih saesecne see aviar 1-62G6B EIDE iisiisccscsccsscssisscasessassesevesansees 
822-5/100 16MB 1.2GB 28.8K bps 6X CD...... PC300 5/166 16MB 1.2GB 3 bays ................. CONTROLLERS 
824-5/133 16MB 1.6GB 28.8K bps 6X CD...... PC300 5/166 16MB 1.2GB 5 bays..............04. Acculogic SIDE-3+ w/on-board BIOS .............04. 
826-5/150 16MB 2.1GB 28.8K bps 3 disc 6X CD... PC700 Series desktops Acculogic oe glee ao Spilhe sSicengteuees 
828-5/166 16MB 2.1GB 28.8K bps 3 disc 6X CD... PC700 5/100 16MB 1GB 5 bavs Selecta........ Acculogic SIDE-4VL EIDE 16550 serial.............. 
PC700 5/133 16MB 1GB 2 bays pation eed Adaptec AVA1505 SCSI-2 CD Kit... 
COMPAG Adaptec 2842 VLB SCSI-2 .....ccccceccseeneeeees 
Adaptec Dart SCSI pie ssciseeiecessaeceaes 
* Adaptec PCI Ultra Wide Wowdesecaececes stoned 
LTE 5000 5/75 8MB 510MB 10.4" dual-scan.. OKIDATA Adaptec Power Storage ISA Kit ........ eee 
LTE 5000 5/75 8MB 810MB 11.3" dual-scan .. 184 Turbo wo... | kc) Adaptec Power Storage PCI Kit... 
LTE 5000 5/75 8MB 810MB 10.4" active........ ML320........ceesseees Pacemark 3410... Promise 2300+ EIDE VLB.......+-seeereeee! 
LTE 5100 5/90 8MB 810MB 10.4" active........ WIS 24 5. issscinsorssnisd OL6000.......esseeeses 
LTE 5100 5/90 8MB 810MB 10.4" active 2X CD..... ML380........0.ces000002 OL610e/PS............ 
LTE 5200 5/120 8MB 1.35GB 10.4" active .... ML395.....0.ccesee OLB10E oo. ..eeseeeee BOCA 
ProLinea Series Desktops MLS20......-ssseesessee OL1200 00... Online Express 14.4 internal W/faXx ........c.cceceeee: 
ProLinea 575e 5/75 8MB 630MB..................6 MLS2 1... eesseeeseeiee OKIJET 2010........ Online Express 14.4 external W/fax ....... eee 
ProLinea 575e 5/75 8MB 1.06GB ................. ML590................04 V.34 28.8 internal W/fAX.....eseesccsseesssssnennteesee 3Com Etherlink Ill PCMCIA......ccccsssesseessesseeeeeees 
ProLinea 5100e 5/100 8MB 630MB ............... Canon V.34 28.8 external W/faX........cceceeeeeeeestreeeeeees 3Com Etherlink IC COMO ...-.ccccccccccccccccccccceeces 
ProLinea 5100e 5/100 8MB 1.06GB ............. Biomass BICBIO et] H : Adaptec APA\: 460 Scsi-2 ~~ : 
ProLinea 5120e 5/120 8MB 630MB ..............1582.€0 |  BYOY MONO..........600008  DIVOIY..... ee! . ayes ac .4 W/Tax ........ 
ProLinea 3100 5/100 MB 6acMe seteaciemed BJC70 color.......... BIC4100.......s esses. ayes Hayes EZJack 28.8 V.34 w/fax 
ProLinea Series Mini-Towers BIC210......ssessee . ACCURA 144 internal W/fax....c.cccceeseeeeeeeeees ee = Eee ha ery TAG 
ProLinea 5133 MT 5/133 16MB 2GB EPSON ACCURA 144 external WHAX..-sssesvseeenseerenes Megahertz 28.8 V.34 data/tax w/ XJACK........ 
ProLinea 5150 MT 5/150 16MB 2GB ACCURA 288 V.34 internal W/fax........:::cceeeee Megahertz 28.8 V.34 cellular w/XJACK ........... 
ProLinea 5166 MT 5/166 16MB 2GB DFX5000 Plus... LOU 70 x ccascccicd ACCURA 288 V.34 external W/fax...........cce Megahertz 28.8/Enet cellular w/XJACK .........../ 
Deskpro Seri DFX8000 .........../ L.Q21 70 .ccccsccsssecsses OPTIMA 288 V.34 internal W/faX ..........ccceeeeee Motorola Montana 28.8 cellular...............0c.008 
eskpro Series Desktops FX870 veveesesssesce LX300 secccccen OPTIMA 144 external W/fAX .....ssccssssssssssssssssssen Motorola Marquis 28.8 data/fax & LAN ............ 
Deskpro 575 5/75 8MB 840MB ............-.:000 FX1170.. Stylus 1500.......... OPTIMA 288 Business Modem.........:scsesseeeeee: Motorola Mariner 28.8 data/fax & LAN cellular: 
Deskpro 5100 5/100 8MB 840MB .................. FX2170.. Stylus Color il. _ New Media Bus Toaster SCSI-2 host................ 
Deskpro 5100 5/100 16MB 1.2GB................... LQ570+ Stylus Color Ils..... ‘= PRACTICAL edad say ie ele Jammer sound card............. 
Deskpro 5120 5/120 16MB 1.2GB 0.0.2... LQ870.... Stylus Color Pro. PERIPHERALS. Simple 28.8 Communicator cellular 4 
Deshete 2 So 3 1ee OME FEO aimee LQ10704......e seco Stylus Pro XL..... 14.4 internal WHAX ..sccscessssssesssssessssssseesssseeessseeee Simple 28.8 Communicator ........csccceee 
Deskpro 5133 5/1 33 16MB 2GB sass Sin sibisinia.t sis aig asiely LEXMARK LASER PRINTERS 14 4 Mini Tower w/fax SM Elite Ethernet combo sapaewEeasaeeeaseesacsTseeeasce 
Deskpro 5133 5/133 16MB 2GB 4X CD.......... a4 96 6 intemal WOK co USR Sportster 14.4 vscessccssssnsinseisesscasenesooasesssenvegs 
Deskpro 5150 5/150 16MB 1.2GB.......sceessee 4039 10 PIUS TOPPM ........ esses eeeeesseeseeseeieteen ee cee ere ees USR Sportster 28.8 V.34 with DataView........... 
Deskpro 5150 5/150 16MB 2GB.........ccscesseesee. ae pets pee? sskeiVeadiaeasiacs eden tégecieessiaatens V.34 28.8 Mini Tower W/faXx ........ssceseeeeseesreseenes oom eee eae i sia) dusanPaddodaseacesiahiiceedss cute: 
assaapeeeesoeeesenseauttedscreescnewl Ircom CMEL- COMBO ve sissscacccecstiscsdctavecssaesaecas 
eel lee 2 a isMB al rae Optra GC ColOr IASON saivcttaniinndsienienrateRevicad PU RE DATA Xircom Ethernet+modem 14.4 10BT ............000 
cialis pte Ea ih tess tas stcetseeentrscndocr aterrsienascdeceneal SatisFAXtion 14.4 w/Winfax Pro internal Xircom Ethernet+modem COMDO..o..---. ss... 
Kay ewer Optra LX+ 16PPM....cececeecccsseeseeeeeeesesesesees RESEND ROND  B2te We e nn hoe MADONNA antag Xircom Ethernet+modem 28.8 10BT/10B2 
PB PACKARD Optra LXit 16D DM oo. ccccsssesccsssseccssssvessssseeeeeeeee SatisFAXtion 28.8 internal... ceeeeseeees Xircom Token RING 16/4.....ccecscseseseseseseseeeeees 
OmniBook Portables Optra R+ 16PPM oo... eccecseeeseestecssseesseneeeens 71N 
HP OmniBook 5000CTS 590 16MB 1.2GB 10.4" active: Optra R+ 16ppm 2 paper trayS «0... JV) MOTOROLA 
HP OmniBook 5000CTS 5/120 16MB 1.2GB 10.4" active . WinWriter 150c thermal inkjet ...........cceeey Intel OverDrive DX2Q/50  ...csscsecssesesesccsiareiecavscens 


Intel OverDrive DX2/66.............ccccceeeeceeeceeeeeeees 
Intel OverDrive DX4/75..0... cc cccccccccecccceeeeeeeeeees 
Intel OverDrive DX4/100...........cccseesseseeeeeeees 
Intel OverDrive Pentium 63MHZ................. 


HP OmniBook 5500 5/133 16MB 1.3GB 12.1" active .. 


NEC Panasonic 










WVDO  ccccwtsdisisedeaxece SiSS siseretivieatsenses Intel OverDrive Pentium 83MHZ............:.00 
Versa V 4/50 4MB 340MB 9.5" active............. ate undeccvessusceeGaes ean ep eel apie ert con cory Acy 1S ease ee 
Versa V 4/75 4MB 540MB 10.1" active..........1499.00 | 2130... - aser..: : : ntel OverDrive Pentium z upg for : 
Versa 550D 5/100 8MB 540MB 10.4" dual-scan. 2135 COIOF vee: i nbery tens Es poe ORE peer fie Oe oa ae upg for 5/90 
Versa 2200C 5/75 8MB 810MB 9.5" active..... Bee a ge Teh, Sai veIn ve F SObesTy tern a eres 
" a 1] 
Versa 2205C 5/75 8MB 810MB 95" active 14.4K bps... 43 Texas oc 
Versa 4000 5/75 8MB 810MB 10.1" active 4X CD INSTRUMENTS (i Rohotics 
Versa 4050H 5/90 8MB 810MB 10.4" active...: SPORTSTER MODEMS Simple 
Versa 4080H 5/120 8MB 1GB 10.4" active..... MICTOLASEF GOO siweds osecdesecs scsenatestieissi@esscisereeriael 144K inteiMal: WAAX ke sceisicacsceseceuiscesccesteagiaccea Ll ck 
microLaser Pr0/8 ......cceccceeeccescessssesseeseeseseeees 14.4K external W/fAX........cccccesteeeseeseeteeeeeees C Prolinea 4MB 
microLaser Pro E ....ccccccceccccccccecececccececececereecuse 28.8K V.34 internal W/fax .......cccc cee ceeeceeeseeeeeees Conca p Oli ea 8MB oe 
microLaser PowerPr0/12.........cccsssssseseeseeesteeees gy Was eecseateerd alae Ve Spee iasie Compaq Prolinea 16MB 
eee Vi 14.4K external wifax & VOICE «0... sccscsseseeeed HP LaserJet 4P 4MB...... 
SENS 810 5/100 8MB 1.3GB 12.1" active 6X CD... hay HEWLETT Winmodem 28.8 internal w/fax... HP LaserJet 4P 8MB ......... cc ccccccceeeeeeeeeeeees 
SENS 810 5/120 16MB 1.3GB 12.1" active 6X CD ..... ) PACKARD : COURIER MODEMS a a toe aS ‘iuadud’ eeosatdiesveahaatahiaaaaginca aenGse 
" acti aserJet 4 8MB ........ cece cccesscessesseeseeees 
SENS BIO S163 10HE 2108 121 avo OX Ce. HP DeskJet 340 portable 0.0.0.0... V.34 internal WAX .cccccssssssessssecssessesssssesssesseeeeeees IBM ThinkPad 755 8MB...... 
FP Deskdet G00) icc stseisas<oecactsvnesesetosesten testers V.34 extemal WAAX 3 sisiesicscsscssesisessseecesesessessseatd IBM ThinkPad 755 16MB...........cccccceseseteeeeees 
i AP DeskJet Q00C sss: iscsssasssessssesscnectescensatcrecszese |-modem ISDN modem internal.............:cceeee NEG Versa V 4MB sicctssisiszcseccstecssanetecestnsvecs 
a al HP LaserJet 5L cccccccoccccceccoscecceccescescescescesceseseeeed l-modem ISDN modem external... Nee eee idee gecesi rdes tbmctats teieetions (eaeeryers 
FAP LaserJet DP 2c. cisstavascesnstxstacteccaseessciies asesecats! SUNS MU sa ciacine capeerapesnasscnaeesrencestase 
Extensa S60CD 9/75 SVB 810VB 104" duetscan 4x OD...... HP OfficeJet inkjet fax/copier/printer................. TT soars rity rie me gusns tapbanen Sap eaedesseaeseesey 
Extensa S60CDT 9/75 8MB 1.2GB 10.4" active 4X CD... HP OfficeJet LX inkjet fax/copier/printer ........... ZOOM Toshiba 1900-4600 16MB 
1MS100 5/90 8MB 1.2GB 10.4" active............ — Toshiba T2100, T2500 4MB ......sscsecssseseeseees 
IM5200'5/120 MB 12GB 11.1 active... Labsiier Wa 28.8 V.34 FaxModem internal... Toshiba T2100, T2500 8MB......... ee 
TM5300 5/133 8MB 1.2GB 11.3" active.......... LabatWiiter XL PLUS WIN. 28.8 V.34 FaxModem external ...........ccceeee Toshiba 12100, T2500 TOMB ii ccsseisssnscrareanncet 
pie sat aarainer are eSesete gettin ass 14.4 V.32bis Voice Speakerphone internal ....... 
28.8 V.34 Voice Speakerphone internal............ 








p a | | for a free CDW°® w for less and services you better!" 
CDW® catalog $00-959 


Visit our newly redesigned web site! 
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Datalux® VGA compatible, Active Matrix LCD monitors 


Mounting 
Options 





Panel mount 





<< s | Wall mount 





Swivel mount 





Prices start at $1,595 





RUGGED * SEALED HOUSING ® OPTIONAL TOUCH SCREEN 








Datalux®, the industry leader, introduces —_ angle. It is VGA compatible — no special © Other Datalux products 

the Active Matrix 10.4” LCD Monitor card required. Like all Datalux products, | * DataBrick® — compact 486 PC 
with optional resistive or capacitive touch it is manufactured in the USA. e Space-saver keyboard 

screen. The active matrix panels have _ Applications ¢ DVS - Databrick Vertical System 
bright vibrant colors and a wide viewing | Industrial, Medical, Mobile Data, Marine (Large photo shows desk mount option) 





Complete specs & pricing on the Internet 


http://www.datalux.com 
DATALUX International 


DATALUX Corporation PE Te Ss See 11 Pelham Court, Broadtie 
155 Aviation Drive 


Crawley, West Sussex 








Winchester, VA 22602 RH11 9SH U.K. 
“RA0-T 01 1-44-1-293-540092 
SR aie 1-800-DATALUX © (540) 662-1675 fax back specs Fax 011-44. 1.393-540094 


Circle 109 on Inquiry Card. 
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Having trouble keeping up with the ever-changing world 
of technology? Quatech can help. We are committed to 
providing our customers with quality products and exceptional 
service and support. We manufacture a complete line of 
communication and data acquisition products for PC/XT, 
PC/AT, PS/2, and PCMCIA systems. Just tell us your appli- 
cation, and we'll find the solution that's right for you. 


Quatech's communication and data acquisition PCMCIA 
cards provide maximum flexibility for your application. 
Communication PC cards include single and dual channel 
RS-232 and RS-422/485, EPP, and synchronous adapters. 
Data acquisition PC cards provide 12 and 16-bit analog 
input, 8 channel analog output, and 24 digital I/O. Add 
PCMCIA capability to your desktop computer with our 
Internal Interface Adapters. Each adapter supports Type I, I 
and III PC cards, and is available in several configurations. 


Reaching for a New Frontier 





’ & 
- & 


Communication boards for ISA and Micro Channel meet 
synchronous, asynchronous, serial, and parallel communi- 
cation requirements with protocols such as RS-232, RS-422, 
RS-485, Current Loop, and IEEE-488. Intelligent and copro- 
cessor adapters are also available. Data acquisition products 
add analog to digital, digital to analog conversions, and digital 
I/O capabilities in 8 to 16-bit resolution. Other boards 
provide the capabilities for digital multimeters, digital 
frequency synthesizers, arbitrary waveform synthesizers, 
and IEEE-488 GPIB interfaces. 


Foreign Distributor Inquiries Welcome 


For more information and a free 1995 Handbook, call 
a Quatech sales representative today at 800-553-1170. 


Quatech, Inc. 662 Wolf Ledges Parkway, Akron, OH 44311. International Distributors: Australia/Interworld Electronics & Computer 61-3-9563-5011, Austria/ 
Megadata 43-1-523 42 12, Belgium/Acal NV/SA 32-27-205983, Brazil (Sao Paulo)/Intercomp 55-11-8532733, Brazil (Rio de Janeiro)/Medusa Sistemas e Automacao 
55-21-2554745, Canada(Western)/Interworld Electronics 800-663-6001 (Toronto office 800-465-0164), China/Quatech China 86-1-205-9030, Denmark/Jes Rasmussen 
ApS. 45-4281-6838, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33 -1-69537020, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, 
Hong Kong/Brio Technology Ltd. 852-581-1111, India/Comsquare Network Pvt. Ltd. 91-11-224-5159, Israel/Milivision Ltd. Div. 972-9-500623, Italy(Non-PCMCIA)/ 
N.C.S. Computer Italia 39-331-770016, Italy(PCMCIA Only)/Kernel Consulting S.r.|. 39-6-77207000, Japan/Nictrix Corp. (New Jersey) 201-947-2220, Korea/Sam 
Boo Systems 82-2-5384001, Netherlands/ACAL Auriema 31-40-502602, New Zealand/Advanced Portable Technologies 64-4-3852838, Pakistan/Rastek (PVT) 
Limited 92-21-4551881, Saudi Arabia/Integrated Computer Operations 966-3-895-1827, Singapore/Bliss Services Pte Ltd. 65-338-1300, South Africa/Eagle Tech- 
nology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-310140, Switzerland/Technosoftware 41-64-519040, Turkey/Logic Group 
90-212-2747197. PC/XT, PC/AT, PS/2, and Micro Channel are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 





Circle 126 on Inquiry Card (RESELLERS: 127). 





DELL IBM PS/2 25/286, 30/286 





















; 2MB SOPSION) 2 nconiviersijantciecisseieenile $79 
1 00% GUARANTEED 46 Dimension P75, P90 4% PC 700 Series (all models) & Valuepoint Performance Series PS/2 35SX: IS, OSX, 50Z, 55SX: LS, 65SX: LS, 70, XStation 
ANB 1/0 escsscsssensee $59 BMB nO eeevececree-$99 [all models) 2MB 6450604 ..cccssccsssserssserssteeestereeen $79 
v LIFETIME WARRANTY TOMB 1/0... esses $279 32MB n/a.......... $499 AMB 1/0 eeessseseseseeee $59 8MB n/a... $99 PS/2 70-A21; A61; B21; B61, PS/Valuepoint Cxx models 
48 Dimension P100+, P75+ TOMB n/a. $269 32MB n/a... $469 — PS/1 Consultant, Essential, Expert models 
aa 4MB (EDO) n/a........$69 8MB {EDO} n/a.......$149 8 PC 300 Series {all models) Aptiva (all models) 2MB 6450608 ......--sssscssssssssssvevseseeseeeeee $79 
v EASY TO INSTALL 16MB {EDO} n/a......$279 32MB (EDO}n/a......$499 SMB n/O... eee $59 8MB_ n/a... $99 — PS/2 35SX; LS, 40SX, 55SX; LS, 65SX; LS, XStation, 
ae Gp Dimension XPS (all models} TOMB n/du..eseseeees $269 32MB n/a $469 — PS/Valuepoint Cxx models 
v FREE TECHNICAL 4MB n/a 4MB EDO} n/a $69 Aptiva 300, 500 and 700 series 4MB 34F2933 or 8779977 He scdeyraceediconandes $99 S 
Su He BAB EDOM nis yee OME. WO adinsostes $59 GMB 0/0. s2igg 75/2 285K 15, ASK, PS/alepon ~ k gs On 
SUPPORT 16MB. n/c 16MB {EDO} n/o....$279  Eduquest 55 PS/2 90 XP, 95 XP, P75 pairs) 56, 57 (all) PS/1 Pro M2123 TECHNOL@EY CORPORATION 
32MB n/c 32MB (EDO) n/¢.......$499 Ei a ae wid | OT OMB 6450902. cscccccssssseesseseeneseee $79 
TEWAY 20 0 ° pia SNeDBYs. $99 1 MB 60G0898.....§319 5/2 90 XP, 95 XP, P75 pairs) 56, 57 (all models MICRON 
A 4 T G A PS/1 286, 386SX PS/1 Consultant, Essential, Expert models, PS/1 Pro M2123 
@ Brovo LC, MS (all models} @ PS-166XL, P5-166, P5-150, P5-133, P5-120, P575, P5.75 OMB 92F9935......$49 4MB 9269604 ggg 4B 6450128.......$69 8MB —6450130.......§149 Pro 180 Magnum, Pro 200 Magnum Plus, P133 Power Server 
a ~~ AMB- 500987.002.....$59 8MB  500987-003.....$99 Family PC, P5-100 Fam. PC, P5-120 Family PC, P5-133 Fam. PC Valyepoint Performance models PS/2 80-111; 311: at ; a2) 081; 16] . SMP, P266 Power Server SMP, 4100 PCI Magnum 
Tee ee (g00) EDO! /n MB 0450379... iota tcmadldcnnndatee 
16MB 500987-004 $269 32MB 500987.005....$469 4MB n/a Biase $69 8MB a Wi Oeisiscccescseee $149 4MB 9269201 or 73G3131 .......... $69 Sf ave Aiea $ 4MB _  asiciewviene $59 8MB n/a... eee A 
8} Premmic GX (all models VOMBP? y/honisccsio $279 32MBP n/a none $499 8B 92G7520 or 7363132... NO a asi $159 ee — — rae dh vssestsersa $46 
all modk ae veces MOM UMB  BABT OBO scares stn atssitenasiceneaibone Pi Adleanie, bi&S OCIA biiarPlis 
8MB_ 501565-001.....$99 16MB 501566-001....$279 PS/1 Consultant, Essential, Expert models x43, x44 Expansion boards for PS/2 80286 based models | Mi lennia, ; 
32MB 501567001...$469 64MB 5015680001 ....$999 HEWLETT-PACKARD sjokescinali models except Cx model LI6MB w/4MB 6450609 (use 72-pin) ..ceccseserneen $249 _°75 Power Station, P100 Power Station, P100 Home MPC, 
Premmia MX (all models Vectra VE, VI3, VL2 66/100, XM3, XM2, M2 4MB 96F9290.......... $79 16MB 96F9291.......$269 Expansion boards for PS/2 80386 based models P150 Home MPC PRO 
a AMB  D2690A ..........- $59 8MB D2691A............ $99 — PS/1 Consultant, Essential, Expert models 2-14MB w/2MB 34F3077 (use 72-pin] AMBE BAD ies cette etna N te $66 
BMB 500987-003.....$99 16MB 501340-002....$279 P 2 
3°MB stains hed S4MB 501569-001 pet TOMB n/deecececeseee $269 32MB n/a... $469 16MB DOF9 2 recsiesreeccases sess acess $269 -4.16MB w/4MB  34F3011 (use 72-pin} SMB yO raterccrchansacaainae ee $14¢ 
~ 6MB™ 1 Ao Te Ree RCA Od em RNY OP $27¢ 
¢ oO MM PA Q 32MB RAG Ratha ecrdaten ambi ois $49¢ 
@p Presario 720, 724, 744, 774, 920, 924, 860, 992, 982, 972, — NEC 
eh nape ae ee 3 0 p i N First S a PowerMate Express Il (all models) & Image Series (all models} 
\ ! 00 eer VY Toe irs ource 
6MB. 147524001..$269 32MB 147525.001....$469 . 72-PIN 7 2- PIN EDO Int. ionaicAl 4MB  OP410:30001..$69 SMB OP-410-30002.$148 
#¥ Presario 650, 660, 663, 433, 425, 866, 850, 833, 866 1x 3-70ns Non-parity Parity ave Mabenar ubaye hain aaoeicanee $279 32MB 0P41030002 $999 
AMB 141684-001....$69 8MB 141685-001....$149 1 x 32-70 1 x 36-70 1 x 36-60 Includes Installation PowerMate Value Series (all models) & Ready Series (all model 
an 7 : ; } ?. x 
6MB 149320-001...$279 32MB 149147-001...$469 (3-chip/1MB) Instructions! 4MB OP-410-14003....$59 8MB OP-410-14004... $96 


16MB_ OP-410-14005.$269 32MB OP410-14006... $466 
Image 425, 433, 466 
4MB_ 410-12002.......$59 16MB 410-12003......$265 


€¥ Prolinea 575MX, S90MX, 5133, 5100, 575, 590, 4100, 466, 450 
4MB  172712001....$59 8MB  172713.001......$99 
6MB 172714-001...$269 32MB 172715-001....$469 


(on standard simms) 














4B) ProLinea Enhanced (all models), 466, 433, 450, CDS, 4258, 4335 (8MB) VD Ready 425, 433 
AMB TAVB6 A001 iises.cethncedavetenserees $69 4 x 36-70 4 x 36-60 43 AMB 1/0 veveescceseceeeene $59 16MB n/a. $265 
8MB Pic ee $149 . a Eieear Tel calcul 
_. _|6MB 149320-001 csrenninninnneenn 3279 | (3ehip/4NB) (16MB) 9235 | isus) (16MB) : lar hess pre ae $275 
wex 6) DeskPro S90MX, 575MX, 575, 590, 5100 4x 9-70ns 8 x 32-70 8 x 36-70 8 x 36-60 se Poe 7 
4MB 172712-001...§162 8MB  172713.001....§299 Kose 5 % 90° % a0- 5 3 Peas 
16MB. 172714.001...$279 32MB 172715.001....$469 (32MB) 419 (32MB) (32MB) = PACKARD BELL 







DeskPro XL (all models} Force Series {all models) & Executive Series (all models) 


Tye (ee ee Ge Ln aa ALWAYS CALL FSI ee 





LASER PRINTER 
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MEMORY 






















































































Fs | e Call for Apple notebook memory © NEC TEXAS HP sell A 
Your 486 or Pentium computer Hogel He Fait Mo. Pie | Ni Ss T R ay M e Re TT s 1MB C2024 A ooo cccccccceesesvessesesesesesesess $48 
should have at least 256k or cache com PA @ Mpcdninariapalenie ane, OF eee MS Part Np price HHP Loserlet : ; - 
memory for optimal ariormancel Model Port to. fice Versa2200 «NS "PRICE mB 0P-410-1202 $225 dp Extensa ros >‘ PRICE » 4MB 9803932.0001 $151 MB C3989A wessscissss $50 2MB C3147A............ $79 
P * BY Conturo Aero vie, AmB 190532001 $109 DROP jue 074101203 $599 = DRO 8MB 9803950.0001 $309 _ CATA BMB0/drrrsenrn $239 
B SMB 190597001 = $195 410-4001 6MB 9803933-0001 $599 ENN Be 
STANDARD ORO oe 19059800 re pee hanes a GF Nkork ape Qa ss 8MB 9809810.0001 ne 2MB 33475B........979 4MB  33477B........$129 
/ gm We § 4050, 4080 tty oo oe 560, SOOCD 6MB 9804841.0001 $599 HP LaserJet Il, IID 
Contura 4/25, 4/33 4MB 144790-00 125 > 410.4003 20U, ; panes 
CACHE aur SMB 144790002 $225 DROP! = i OP-410-4003 $459 32MB 9809811-0001$1,139 2MB 334448 es $79 4MB 33445B .......... $129 
95 San, 32MB OP-410-4004 $999 ™M5000, 5010, 5030, 8MB 97988160001 $303 HP LaserJet Illsi, 4, 4M, 4Si, 4SiIMX, XL300, DeskJet 1200c 
8k x 8 15ns DIP 6MB 144790003 $459 (M5000 
X NS DIP veces eerie WB) LTE Elite 4/40, 4/50, 4/75  4MB 199013001 $125 5100, 5200 ¥ippipgl., 16MB 97988160002 $719 IMB C2063A......... $48 2MB  C2064A............ $89 
2 25 ‘an ionbicon, aa T™™ 4000M = ROP 4MB 9793357 $171. 4MB_C206SA........$99 8MB C2066A........$199 
a 8k x 8 20ns DIP oo. ceeeereeee § 00 ae eeee: revel 6MB 9793358 $759 HP LaserJet 4P, AMP, Color LaserJet 
oe 2MB C313 TA... $50 4MB C3132A........... $55 
Seo 18S DIP sccls seegens 4, Contura 400, 410, 420, 430 4MB 147653.001 $125 T Os SHIBA HP Desklet $00, 500C. 520, $20C, 550C, 560, 560C 
$4 00 8MB_ 147655001 $225 asd MB fat he. fuss 256K VIIODD cesta sxccmnsthcrssiicccnceseced $40 
SAS ZONE DIP scdacssssluvivessces o \ 6MB 147657001 $619 s fy 12100, T2105, 12110, 4MB NW2026U $125 
$A 00 Fi citescoo Sate ama 213515001 $295 a 12115, 12130, 12135, BMB NW2027U —§225 [WP Designlet OF, SMF 
32k x9 15ns DIP .sccesccesecsnne e ~ DROP!= oe 2150, 12155 16MB NW2028U $425, 4MB_ C3132A.........$55 MB C3133A........$209 
$ 00 P\A™ 16MB 2135 15-002 $459 # 24MB. NW2029U $859%et HP LaserJet 55, 5N, 5M, 5S1, SSIMX, 5+5M Color 
32k x9 20ns DIP... 4, 32MB : 3515003 $999 a é# T1900, T4600, T4700, AMB PC-PA2012U $140 2MB C3I3IA.......... $50 4MB  C3132A...........4 $55 
4 00 64MB 213515004 $2,089 4 14800, T4850, T4900 8MB PC-PA2013U $249 8MB C3133A........... $99 16MB n/n $209 
OAK KA D518 DIP ocecsicccecocesosones g *oo DELL s <'PRICE ye Ss - = ll 01400 
Mode! MB Pat No, Price s ee i? ; 
64k x4 2015 DIP sossessssssseetie 4. Latitude XPi, P75, P90 BMB 3103435 $259 dey 13400, 13600 JMHORE= ame pceazoigu $141 2MB 
un ties das 8MB PCPA2020U $269 Okidata OL400E 
1 ied 16MB PC-PA2023U $549 2B Fi Oise sermacGianetgateRictiasen thats $119 
gem Intel Pentium ee IBM MI | C ro S 0 ft: 1400, T405, 7410, T415, 8MB NW2031U $279 yup Bs sauisdeccectetentianse ts $189 
ae _. : ; T610 Portege, T100, 1105 16MB NW2032U $459 
256k Pipline Burst Cache Moddule..... 49 | sins hone <' PRICE - i hone Fe 661, recommend 16MB of RAM 32MB NW2034U $829 
se ameancanl or Windows ‘Windows 95), |r Tecra 700. BMB NW2035U $409 Fy Sag lta lag age a aa 
Compaq BIE awe sucsenr sans | (lor Windows 3.1 or Windows 95), 1 recs S phuei > 16MB Nw2036U $909 IF val AN T FIND 
49 | \6MB 8465995 $459 particularly if you plan to AN some NW20370 $1,799 | ! 
250k Cache Mode «nr. ees ThinkPad 365, 365CD «MB. 9267287 $151 run multiple applications. ? ? A s iu : l 
OMB 9267293 $599 — PC Magazine, May 16, 1995 bias Past No Pie WHAT VOU AE 
See Bee ee ThinkPad 701 4MB 04H6193 $109 scentia 800Nex “PRICE. 4 hee 501488001 $125 | I 
BMB OsHOI94 = «$225 D IiGIi T AL sion DROP aye Soizeeo02 $225. I 
6MB 04H6195 = $459 ode Patt No Beige 16MB 501488-003 $459 
ieee rereeeeeterereesseeans ThinkPad 700, 720 4MB 07G1419 $125 HiNote MB FRPCP7MAA $141 — Ascentia 900N, 910N AMB 501392001 $125 | et 
we oie Ce oe oe 
A i ; : I I 
7 MBE). RRP” inl aetilia AMB FRPCPEMAA $141 Ascentio 950N & tg & 8B 501728002 $289 | stock memory Upgrades for i 
hinkPad 760, 760CD 8MB 92G7316 $322 8MB FRPCPSMAB © §265 SAIS 1omB 501728003 $599 I thousands of computers & printers ' 
6MB 92G7316 $599 16MB FRPCPBMAC $579 — Ascentia J, P we cade i teres eee Se ee ot 








TERMS & CONDITIONS: Credit card orders shipped only to your veriticu billing 
address. Unopened products may be returned within 15 days of invoice date for a full 
refund excluding shipping and insurance. All other returns must be in new, resalable 
condition, including all original packaging, warranty cards, manuals and accessories 
and may be subject to a 20% restocking fee. FSI will not accept returns on: printers 
if toner/ink cartridge has been installed, opened software, or custom configured sys- 
tems. A Return Merchandise Authorization (RMA) number is required for all returns, 
please contact our customer service department. Sorry, no refunds after 15 days, 
credit or exchange only. Freight and insurance charges are non-tefundable. Memory 
products are third party, manufacturer’s numbers are for your convenience. Due to 
|.1.C. tariffs placed on some manufacturers, memory pricing may be higher than adver- 
f 
fi 






Call the Upgrade Experts 


ORDER NOW 
600-458-9866 


International Orders Call 714-448-7750 





FedEx 
Economy 
Two-Day™ 
Service 


Up to 3lbs. 














ised. Prices and availability subject to change without notice. Purchase prices at the 
ime of order are final. FS! cannot be responsible for errors in typography or photog- 
raphy. Trademarks and registered trademarks are of their respective companies. 



























WverDrivel 


Vith Intel OverDrive™ processors, 
you can ae to upgrade. 





arDrive processors are available in a range of price/per- 
nance options. Boost your software's speed in any PC 
2rating system: Windows’, MS-DOS, OS/2 and Unix. 


figinal Processor Overdrive Processor 
6SX/DX 25MHz 75MHz DX4.............. ; 
6SX/DX 33MHz 100MHz DX4.............. 
6SX/DX 25MHz 63MHz Pentium....... 
5SX/DX 33/66MHz 83MHz Pentium.......... 


ttium 60/66MHz_ 120/133MHz Pentium. 
atium 75MHz 125MHz Pentium...... 
atium YOMHz 150MHz Pentium... 


atium 1OOMHz ~—-166MHz Pentium... 
NEW PENTIUM UPGRADES 





® 28.8 data transmission 


® Hot swapable 
® XJACK connector 


"> yearwarranly YANiegahertz 
Linking Yosar Wolds 


XJACK 28.8 Fax/Modem...... 
Combo 14.4 Fax/Modem +10 BT Ethernet... 
Combo 28.8 Fax/Modem + 10 BT Ethemet . 


Full Motion Video 
Capture at up to 
30 frames per 
second at 320 x 
240 resolution 
Simultaneous 
audio and video 
recording 
Captures still imagesin 640 x 480 high res. 

24-bit color 

NTSC & PAL w/Composite video (S-video optional) 
Includes live motion video in seconds with 
your favorite multimedia presentation soft. 
Windows 95 & Windows 3.11 

video software included 








Capture Vision PCMCIA Card............ 
Notebook TV PCMCIA 




















COMPUTER 


Windows® 95 
Installed 


* 11.3" color display 

® SVGA 800x600 res. 
* Lithium lon Battery 

* Smart Point Touch Pad 


* High performance 100MHz or 
133MHz Intel Pentium CPU 
16-bit sound, mic & speakers 

* Infrared port 

* 4X CD-ROM drive module 


Ascentia P- Pentium/100, 
8MB, 11.3" Dual Scan, 800MB 
Ascentia P- Pentium/100, 8MB, 
11.3"Dual Scan, 1 
Ascentia P- Pentium/133, 
8MB, 11.3" Active, 800MB 
Ascentia P- Pentium/133, 
8MB, 11.3" Active, 1.2GB 





* 720 DPI or 360 DPI modes 
® Extra sharp blacks - two modes 
* Exclusive EPSON Stylus Technology 


* Two year limited warranty 
* Windows & Macintosh 
compatibility 


EPSON*® 


Stylus Color US sic cad 
St ylS COlOE UW eeenconpaesizetiouerctias 
Stylus Color Pre ..cscsiscsscccisssssssescesecssoce 
Stylus Color Pro Xb... 


| REMOVABLE STORAGE _ porn oe Nt aes | 


QUEST 
35 Drive Int EIDE/Ext. SCSI/ 
Parallel 


WLETT PACKARD 
store CD-Writer 4X-R 2X-W 4020) 0... cece 
174 blank CD 74 single unit........ccceceeeee 


jOMEGA 

Zip Drive 100mb Int/Ext/Parallel......0.0.0.0c. ce 
Jaz Drive 1GB SCSI Int/Ext oo. 

Zip PC 100MB single 100mb pre-formatted for pc... 
Jaz 540MB 3.5 single pack .....0... cece: 
Jaz 1GB 3.5 single pack ......0.c cece 


OM Multiple packs available 

rlink IIIb ENET ISA-16 10mbs rj45 aui tp ......... 
rlink Illb ENET ISA-16 1Ombs 145 bne aui combo.... 
rlink Ill ENET PCI 10mbs rj45 no-aui tpo.......... 
rrlink Ill ENET PC! 10mbs rj45 bne avi combo... 
srlink Ill ENET PCMCIA 10mbs 145 6ft cable .... 
TEL Multiple packs available 

rexpress Pro/10 1 6bit 10BT, thin flash upgd........ 
rexpress Pro/10 1 6bit 10BT, thin, thick flash upgd .. 
srexpress Pro/10 PCI ENET 32bit tp only.......... 
srexpress Pro/10 PCI ENET 32bit combo 
srexpress Pro 10/100 PCI ENET 32bit 10bt 
BreXPreSS: NUDE! aces iessravacs sviuyactincGeasnesianyeredes cates 
CA Multiple packs available 

Sase-T Ethernet Hub 8 port 
Sase-T Ehternet Hub 16 port 
a Lan Card Ethernet VLB 10Base-T....... 

a Lan Card Ethernet PCI 10Base-T............0.0004 
a Lan Card Ethernet ISA1OBase-T...........cccccceee 


XEATIVE LABS [DV 


$6 COWAX 5 35: acs sceacteidaecuanstteiateraanennaacue 
ter CD AX/6X/8X.... cc cccccccececseseseseeesees 

ndBlaster 16 Value IDE... 
NdBlaster 32 IDE oo... ceescesesessscsesecstestessseceeeneeees 
rovery CD16 AX/8X 0. cccceeecsecteceeeeesnteeteees 
ormance CD16 8X oo... ceccesccsescsesesesssseseseseeeseesens 


BATT. BACKUP/UPS 


MERICAN POWER CONVERSION 












+k UPS Pro 280, Win 95 .ooaeccsssssssssssssssessssessssveeessessseeeees 
+k UPS Pro 420, Win 95 .icccccssssssssssessssssssssssssssssssesseeeseee 
k UPS Pro 650, Wir 95 vuiccccccsssssssssssssssscssssessssessesssssssveeees 





IDEO CARDS 


Graphics Xpression 1mb/2mb........::cssssssee 

Wiritirto0! 2m sadedesssszeis eeseanscesdcszecitenesactutnsezasscesses 

Graphics Pro Turbo 2mb/AMD........sssseees 

amond Stealth 64 2120/21 20xI.. 
amond Stealth 64 3200/3240... 

amond Stealth 64 3400XL uo... cesceceseecseesteeseeseesee 
2ative Labs 3D Blaster.............. 
7z Multimedia Jakarta MPEG ... 
PZ SD MOQ iC i sisssssssssessiveasssisnasisen 
atrox MGA Millenium 3D 2mb/4mb................. 
umber 9 9FX Vision 330 2mb 
umber 9 9FX Reality 332 2mb 
smber 9 9FX Motion 771 2mb/4mb ................ 
amber 9 Imagine 128 2mb/Amb...........:.ss 














MAIL OR FAX ORDERS TO: 


(714) 448-7750 © FAX: (714) 448-7760 


sales@firstsource.com 


First Source International 


7 Journey * Aliso Viejo, California 92656 


FS] SALES HOURS 


KODAK 
DC 40 Digital Camera W/SW ......ccccccceccceeseeeseeees 
DC 50 Digital Camera W/sW oo... ccccccccceeccceeeeeees 


MICROTEK 

PageWiz for windows 300dpi pagesuite OCR sw. 
Scanmaker E3 fitbd 600dpi 24bit clr SCS! w/sw....... 
Scanmaker E6 fitod 1200dpi 30bit<lr SCS! w/sw..... 
Scanmaker Ill fod 600dpi 68.7b-clr SCS! w/sw.... 


PLAY INCORP. 

Snappy Video Frame Grabber 24bit clr prnir port w/sw ... 
HEWLETT-PACKARD 

Scanjet 4c flatbed 600dpi 24bit-clr w/ctlr w/sw... 
Scanjet 4P 300dpi 24bit-color 
Scanjet 4S Personal Desktop Scanner ............:000- 
EPSON 

Photo PC Color Digital Camera ...........cccceceees 
Action Scanning System Il 300x600dpi................ 
VISIONEER 


Paper Port VX for Windows, serial interface.......... 


NEC 

Multisync XV15+ 15" 28mm 1024x768ni 60hz flat . 
Multisync M500 15" 25mm 1280x1024ni 65hz flat.. 
Multisync M700 17" 25mm 1280x1024ni 65hz flat.. 
Multisync XV17+ 17" 28mm 1280x1024ni 60hz flat. 
Multisync XE17 17" 28mm 1024x768ni 60hz flat. 
Multisync XP17 17" 28mm 1280x1024ni 60hz flat. 
Multisync XP21 21" 28mm 1600x1200ni 60hz flat .. 
ADI SYSTEMS 

Microscan 4V 15" 28mm 1280x1024ni flat MPRII.... 
Microscan 5V 17" 28mm 1280x1024ni flat MPRII.... 
MicroScan 17X 17" 28mm 1024x768ni flat MPRII.... 
NOKIA 

Energy 17" mult 28mm 1024x768ni flat MPRII..... 
VIEWSONIC 

Viewsonic 17GS 17" 27mm 1280x1024ni flat..... 
Viewsonic 17GA 17" 27mm 1024x768ni flat spk 
Viewsonic 17PS 17" 25mm 1600x1280ni 60hz flat. 
GOLDSTAR 

Energy 15", .28mm, 1024x768ni, flat, MPRII....... 
Energy 17", 28mm 1280x1024ni, flat, MPRII....... 
Multimedia 1527 15".28mm 1280x1024ni flat MPRII.. 





Monday - Friday: 6am - 6pm * Saturday, Zam - 4pm 


TECH. SUPPORT HOURS 
Monday - Friday * Zam - 5pm 
Technical Support: (714) 448-7770 
All hours Pacific Standard Time 


Toshiba 6X, SCSI Int./Ext. .... 
Nec 6X, SCSI Int./Ext.......... 
Nec 4x4, EIDE, Int...... ee 
Nec Multimedia 4V Internal SCS!/EIDE 
Plextor 4Plex Plus 4X, SCSI Int./Ext 
Plextor 6X, SCSI Int./Ext. . beste: 
Panasonic 2X Portable PCMCIA . 
Panasonic 4X Portable PCMCIA 


Le BACKUP 


Colorado T1000 800mb Int/Ext. 

Conner TapeStor 800mb Int/Ext. 

Conner TapStor 3200mb Int... 

lomega Ditto Easy 800mb Int/Ext 

lomega Ditto 3200 Int/Ext 

Microsolutions Back Pack 800mb to Ext... 
3M Travan Tape Cartridge 800mb/3200mb 
TapeStor 4000, 1.6GB, SCSI, Int./Ext. .. 
TapeStor 4000, 1.6GB, E-IDE, Int. ....... 


HARD DRIVES 








MAXTOR ca 
DB EIDE sess racist = <a 
1.3GB EIDE \o 
16GB EIDE ....sssssssesssee 9 
DE EIDE ctsasichiscedaccen ee) 
WESTERN DIGITAL 

1GB EIDE... 28GB E-IDE 

6GB EIDE.......... 2.1GB EIDE 
2.5GB EIDE........... 
SEAGATE 

GB FAST-ATA2 ...... 1.2GB FAST-ATA 


.6GB FAST-ATA2 ... 2.1GB FAST-ATA 





QUANTUM 
850MB FAST-ATA2 ... 1.2GB FAST-ATA2 
7GB FAST-ATA2 ... 2.6GB FAST-ATA2 


MICRO SOLUTIONS 

BackPack 850MB connects to printer port 
BackPack 1.2GB connects to printer port 
BackPack 1.6GB connects to printer port 


CALL FOR ALL SCSI DRIVES 


E-IDE & SCSI 


CONTROLLERS 





GSi 

Model 18, Co-Resident IDE Accelerator 

Model 21, Combo IDE, Flpy, Accelerator....... 
Model 32, Multi-Port IDE, w/(2) 16550 Uart.. 
Model V1, 32-bit Vesa Extender Board for VLB.... 


PROMISE TECHNOLOGY 
EIDE MAX, 16 bit ISA, no floppy........... 
EIDE 2300 Plus, VLB, with floppy ............ 


ADAPTEC 

AVA-1515 kit SCSI2 16bit no flop w/cable w/sw lite... 
AHA-1520a SCSI2 16bit noflop wo/cable dos ....... 
AHA-1540cf SCSI2 1 6bit noflop wo/cable dos .... 
AHA-2842a kit FASTSCSI2 VLB 2flop w/cable..... 
AHA-2940 FASTSCSI2 PCI no flp wo/cb! wo/sw.. 


Circle 111 on Inquiry Card (RESELLERS: 112) 


eed id ae Pentium/75, 8MB, 10.4" DS, SOOMB........... 
Ascentia J10, Pentium/75, 8MB, 10.4" DS, 8OOMB........... 
Ascentia J30, Pentium/100, 8MB, 10.4" DS, 8OOMB......... 
Ascentia J30, Pentium/100, 8MB, 10.4" Active, 8OOMB.... 
Ascentia J50, Pentium/133, 8MB, 10.4" Active, 800MB.... 
Ascentia P*, Pentium/100, 8MB, 11.3" DS, 800MB........... 
Ascentia P*, Pentium/100, 8MB, 11.3" DS, 1.2GB............ 
Ascentia P*, Pentium/133, 8MB, 11.3" Active, 800MB...... 
Ascentia P*, Pentium/133, 8MB, 11.3" Active, 1.2GB...... 





TOSHIBA 

TIOOCS, Pentium/75, 8MB, 10.4" DS, 520MB................ 
T410CS, Pentium/90, 8MB ®°, 11.3"DS, 81OMB............ 
T410CDT, Pentum/90, 8MB °°, 11.3" Active, 810MB, CDROM... 
T610CT, Pentium/90, 8MB°°, 9.5"Active, 720MB............ 
Tecra 700CS, Pentium/120, 8MB°, 11.3" DS, 1.26GB.... 
Tecra ZO0CDT, Pentium/120, 16MB°°, 11.3" Active, 1.26GB ....... 
Tecra 7 ]0CDT, Pentium/133, 16MB®°, 12.1"Active, 1.26GB ... 
Tecra 720CDT, Pentium/133, 16MB“?, 12.1"Active, 1.26GB ... 


TEXAS INSTRUMENTS 

Extensa 510, Pentium/100, 8MB®°, 10.4" DS, 810MB...... 
Extensa 560CD*, Pentium/75, 8MB, 10.4" DS, 810MB.... 
Extensa 560CDT*, Pentium/75, 8MB, 10.4" Active, 1.2GB.. 
Extensa 570CD**, Pentium/100, 8MB, 11.3" DS, 810MB... 
Extensa 570CDT**, Pentium/100, 8MB, 10.4" Active, 1.2GB... 
TM5100, Pentium/90, 8MB, 10.4"Active, 1.2GB ou... 
T™M5200, Pentium/120, 8MB, 10.4"Active, 1.2GB............ 
TM5300, Pentium/133, 8MB, 11.3"Active, 1.2GB........... 


NEC 

Versa 2200C, Pentium/75, 8MB, 9.5” Active, 810MB...... 
Versa 4000C, Pentium/75, 8MB, 10.1 “Active, 54OMB...... 
Versa 4050C, Pentium/90, 8MB, 10.1”Active, 81OMB..... 
Versa 4050HC, Pentium/90, 8MB, 10.4”Active, 810MB.... 
Versa 4080HC, Pentium/120, 8MB, 10.4" Active, 1GB..... 


TARGUS 

NOM POG ssiiicsecuscteatsize 
Universal Case............ 
Premier Notebook ...... 


leather Case ............ 
Convertible Back Pack.... 
Business Comuter .... 
Encore Nylon Case..... 
Business Traveller ..... 


Prestige Leather Case .. 
Encore Leather Case... 
Sherpa Rolling Travel Case.........ccceceseeseetseeeetees 


PC CARDS (PCMCIA) 


baa doS 


EPSON | /PO) . 
28.8 Fax/Modem with XJACK........... (Cara... 
340MB PC Card Hard Drive .......... 
Ethernet 1 OBase-T/Combo.............. : 
170MB PC Card /260MB PC Card HDD ... 

SRAM .5MB - 2MB/FLASH 2.5MB - 40MB.............. 
MEGAHERTZ 

XJACK 28.8 Fax/Modem u.0....ccccccccccsccceseseesessesceeees 
Ethernet YIACK 10Base-T/Combo 
Ethernet © 14.4 Modem XJACK 1OBase-T .............. 
XIRCOM 

CreditCard IIPS Ethernet, 1OBase-T/Combo ... 
CreditCard Ethernet © 14.4 Modem, 10Base-T....... 
CreditCard Ethernet © 28.8 Modem, 10Base-T...... 








Call the Upgrade Experts 


ORDER NOW 


International Orders Call 714-448-7750 








Si 





CANON COLOR BUBBLEJET 





CTO cia hle weatercias BIC 20 ccresschonsiacs 
POIs kactinenicnsas BIC-4100 oo... 
OKIDATA 

OKUET 2010 ONG 00 cs casisesisS 
O1610e....... OLB 100s esseesesan 
1) 0) 

EPSON 


Stylus Color Ils Inkjet... Stylus 1000 Inkjet... 
Stylus Color Il Inkjet... Stylus Color Pro inkjet... 
Stylus 1500 Inkjet...... Stylus Clr Pro XL inkiet... 


TEXAS INSTRUMENTS 

Microlaser Pro/8..... MicroLaser Pro/12 
HEWLETT-PACKARD 
Deskjet 340.0... 
Deskjet 660c............. 
Deskjet 680c 


Deskjet 600c 
Deskjet 820cxi 
Deskjet 855cxi....... 
Laserjet SLFS ............. Laserjet 5P............ 
Laserjet SMP ........ Laserjet 5 ........... 


SEIKO INSTRUMENTS 
Smart Label Printer EZ-30 w/software............0.0000. 
Smart Label Printer Pro w/software 


You need e-mail. But you 
don’t = to pay for it." 


If you’ve got a PC 












running Windows® 
and a modem, Juno 
® gives you everything 
ej you need to use 

4 Internet e-mail, free. 
Not a free trial. 
Free, period." 


To get Juno, call 1-800-398-JUNO, ext.C 
Or e-mail us: firstsource @ offer.juno.com 


Compliments of 
First Source International 


FAX/MODEMS 


US ROBOTICS 
Sportster 14.4 data/fax Int/Ext 
Sportster VI 14.4, v-mail Int/Ext.......cccee 
Sportster 28.8 Win Modem Int. .......0...::ccceeceeee 
Sportster 28.8 Int/Ext.....0... ccc 
Sportster 28.8 Voice Int/Ext.........0:ccee 
Sportster VI 28.8 Int/Ext.......0.ccccceeeeeeeee 
ZYXEL (ISDN Fax/Modem) 

Elite 2864 28.8 ext, v.34 upg to isdn... ee 
Elite 2864i-s/t isdn 128kbps 2-wire leased led....... 
PRACTICAL PERIPHERALS 
PCI44HC/MT 14.4 Int/Ext .000...c eee 
PM288HC/MT 28.8 Int/Ext ....0...cccccceeeees 
BOCA 

On-line Express 14.4 Int/EXxt....... cee 

Boca Modem 14.4 Int./Ext. ......c0ccccecceeeeeeee 
Multimedia Voice Modem Int.........cc:cccccccecseeseseenee 
Office Communicator V.34 Int 
Sound Expression 14.4 Into... 
Sound Expression 28.8 Int... = 
WebGlider 460 ISDN Ext. .o...00cccccceecceeeeeeeeees 




















CALL NOW 









































FIRST SOURCE INTERNATIONAL 











400,000 families in 7,000 communities 
count on World SHARE and World SHARE 
counts on DataFlex. 





ON 






When you choose the DataFlex application 
development system, you can count on delivering pow- 
erful solutions. DataFlex's greatest strength is in the 
language, a 4GL strong enough to sustain anything you 
can build on it. Powerful enough to take you far beyond 
the pointat which most other products leave you stranded. 


Over 350,000 installations and 2,000,000 users in 40 
countries make DataFlex a proven solution for awide range 
of business applications for companies like Mercedes- 
Benz, Coca-Cola, and World SHARE. 


“World SHARE turns streets and strangers back 
into vibrant neighborhoods. Each month 400,000 
families in 33 states volunteer to improve their 
communities in exchange for 50% savings on 
groceries. As a not-for-profit business, there's no 
margin for error on large investments like applica- 
tion software. World SHARE's developer, Comware 
Computers, chose DataFlex because nothing else 
compared in power or reliability. Our DataFlex 
application's versatility has allowed SHARE's mem- 
bership to grow from a local concern to nearly a 
half- million families nationwide. Itcontinues to let 
us concentrate on expanding our business of building 
caring communities.” 


Andrew J. Morikawa 
President, World SHARE 


DataFlex means business. We speak your 
language because we want you to speak ours. Call us 
today for a free information kit. 


In the United States, Phone 1-800-451-3539 For Sales Information 


Country Telephone Country Telephone 
Australia 1-800-65-3545 Ae. 1874 NEE 356-241246 on 230631 
1-800-63-3539 888-9950 Mexico (525) 631-4663 (525) 631-4538 
Belgium/Luxembourg (02) 270.27.60 ) 270.2750 Netherlands 074-55 56 09 074-50 34 66 
eval (011) 872-9266 (011) 653-899 Northern Ireland 01762-362002 01762-362003 
Canada 416-226-2181 416-226-4341 Norway (22) 55 99 66 (22) 56 28 25 
Denmark 36 72 46 46 36 72 46 47 Poland CORR aCR CORES 
England 0181-426-1416 0181-866-3725 Scotland 0141-554-1185 (141-554-6183 
0181-742-8055 0181-742-7843 Spain (1) 372-95-17 (1) 372-81-56 
01222-763773 01222-763774 Sweden (0) 300-511.10 (OREN RT 
Germany 06172-9568-0 06172-9568-12 Thailand 662 370 1313 662 370 1307 
Greece (1) 6517945 (1) 6536891 Trinidad (809) 628-9330 (809) 628-9259 
Italy (0184) 231.606 (0184) 231.243 Wales (01222) 763-773 (01222) 763-774 
Japan (3)-3296-7324 (3)-3296-7329 Circle 113 on Inquiry Card (RESELLERS: 114). 


[) ATA AC C [- S S Compuserve: GO DACCESS - Internet (WWW): http:/Awww.daccess.com 


Phone (305) 238-0012 





Introducing 


SHARTRAIDIV 


V 


The Best Thing Since Sliced Bread. 





Any way you slice it, DPT’s new SmartRAID IV SCSI RAID adapters are the best. 
SmartRAID IV adapters are compatible with more operating systems than any other brand, 
offer hardware RAID levels 0, 1 and 5, and support for up to 64MB of cache. Available in one, 
two or three channel configurations, all SmartRAID IV adapters come with Storage Manager®, 
the software utility that makes RAID setup and maintenance as easy as point-and-click. 


Call for more information on the best thing since sliced bread...SmartRAID IV. 
You'll find out why SmartRAID IV is the Smart Choice. 


Wife cc ccccce 


1-800-322-4378 


14DPT 


Distributed Processing Technology 


The Leader in SCSI, RAID & Caching 
Technology Worldwide 





Ae 
sees vows woos WEE 


COMPATIBLE COMPATIBLE NetWaree 





LSE It SOLE, 
a CT 
Made in the U.S.A. 


140 Candace Drive, Maitland, FL 32751 » Tel: 407-830-5522 « Fax: 407-260-6690 « sales@dpt.com « http://www.dpt.com 
Circle 115 on Inquiry Card. 





‘Dedicated to serving 

Purchasing Agents Worldw 
‘Pre-Approved Open Accou: 
for all Fortune 1000 





ny a Wocldwidetechnologies com 


EB SITE 


Kees 


__4MB X 9-70NS sIMM 9 CHIP 75 H 









30 PIN 9 BIT SIPPS 




























































































































MODEL AST PAI 
Bravo LC Series, Bravo MT, Bravo MS 4Meq crite 72 Pin or Cee ee ee eMea K etc ed 
MS-L, Advantage Pro DX33,SX25 8Meg 500987-003 72Pin 330 | proign 100 5/60 MACHINES 3 6Med Kt 1409120001 ch 
16Meg 500987-004 72Pin 619 | proliant 2000 4/30, 5/66 CAN USE 32Meg Kit bpd eee gee 
premmia x P60, wxuveed, 4/1007, peo “aMeg 300087-005 72Pn 1399 | rotant 4000 aon See f Mem waMegkt | idasra-oo! J S793 
/ / , ie ‘al j . 2 - 
1eMeg B01340-002 73 pin 388 | Prolinea 386 3/25S, 3/2528 J MODULES ere] kit 141738-001 ae 
se suisio-007 73pm 30 | PH =e |72PINMEMORY  —s_si 
at ee i rolinea 486, 4/25S, 4/33, 4/50, 4/66, CDS 2Meg Kit 141683-001 
bdere gross aia Ok 66d Meg 501 760-002 ere Ooee Enhanced Prolinea, Prosario series a Kit 141684-001 73 30 PIN PARITY/S-BIT EDO MEMORY 
ei a ae. ae. Bolles eg Kit 141685-001 
Premmia MTE 4/33, 4/66d, P/60 semen al ree 1839 | Prolinea PC Server, 486/33 8Meg Kit 141685-001 339 
Hanae ete sec iesecnstien Seceon ee ere | seis a 
4 JUG, - i e - 
Premium 486/25, 486/25€, 486/33, 486/336. Sree gee ste - Rae w 
Sy MODE -PIPELINE CACHE __| 
rem. Serv rem 
Prem. ll 386/25, 386/33, 486/33, 486SX/20  8Meq $00780-001 g4Pin 398 | 12000/120008% — oon ed ag PIPELINE CACHE 
Bravo 486/25, 486/33 2Meg Kit 500780-005 64Pin 118 T2000SX/T1 OOOLE 4Meg PC-PA8314U 189 
dvantage 486/25, 486/33, 486/33P, 486 Sx/20 T2000SX/T1000LE 8Meg = PC.14-PAB315U 389 : 
Premium SE 4/22 8 Meg Kit 500780-001 64Pin 398 | 12000SXE/2200SX/T1800, 1850, C 2Meg PC-PA2000U 89 
Premium SE 4/50, d, 66d, P/60 "Meg 500780-003 64 Pin 59 TeOnOS se ce G0aN T1800. 1850..C Meg PC-PAZ001U ase 
Prem 388337366 Skis rom S85 20, 3962 au 300780-004 64 Pin 195 | 12900SXE/22008x/11800, 1850; C a ites PC-PA2002U 359 La) 
/90, P/ eo Kit/1@Kit 501565-001/501566 001 378/699 eq/8Meg Aaoee W 
32Meg Kiv/64 Meg Kit 501367-001/501568-001 958/2298 | Taqcusx' Sxc- teu00, Te600 16Meg/24Meg Sc eAsoodlh, ane © DEAL* Call us 
T44008X, SKC; 16400, 18600 aMed PC-PA2005U 350 @ G4 with your best. 
ae T44008x, SXC; T6400, T6600 16Meg PC-PA2010U 689 
E MEMORY ZENITH PART# PRICE T4400, C, T4600, 4700, T1900, C, 7190, T1950 (3.3v) 4Meg PC-PA2012U 199 
7386/33, 25, 20, 336 1 Meg SRSaRONIE eg. | 14400 C; T4600, T4700, 11900, C; 1190, T1950 (33) _ Meg PC-PA2013U 389 
7386/33, 25, 20, 336, 486/25E 4Meq pent hie 730 T44oo, C, T4600, 14700, 11900, C’ 190; T1950 (33v) 16Meg PC-PA2014U 769 
Z3B65X 2Meg —Z-605-1 KIT 119 | 133008. 16Meg -«PE-PADOOSD «(B99 
AGNAW T3400CT, 12400, T3600 éMea «ss PEPADOZ0U«=—Ss« 89 
-16, 386SX-20, 486SX-20 & 386-33 all are 72 PIN SIMM: T3400CT: T2400; T3600 eg : 507 
1MEG-$59 4MEG-$180 8MEG-$349 16MEG-$659 T3400CT’ soMeg econ 154 
131008x 5Meg —_PC-1SPAS30BU 108 
eg - 1 
IBM PART NO. FOR MODEL NO. PRICE | 13300°% ae, boreeriacd 18e 
30F5360 (2Meg) 30-286, 25-286, 50 MTHR BD. 104 | 13200sx 3Meg Co 2PABSOBU 149 
6450379 (2Mes) 80-111, 311-121, 321, 081, 161 84 | 132008x aMeg PCA 2PAB90S 139 
6491060 (4Meq) 80-A21) A-61, 80-A31, 80-111, 80-311 189 | 132008xc oMey —-PC9PABS18U 139 
0604 (2Meg) 70-061, E61, 121, 50Z, 55SX, 65SX, P-70, 55LS, 99 | T3200SXC 4Meg —s PC-15PA8319U 199 
sie 65LS, X-Station 120 & 130, 35SX, 35LS, 40SX 15100 2Meg PC7-PA8301U 95 
08 (2Meg) 70-A21, , A61, B-21, B-61, 35SX, 35LS, 40SX 90 T3200/T8800 2Meg = PC 10-PA8304U 114 
; 8Meg PC10-PA831 
34F2933 (4Meg) 35SX, 40SX, 55SX, 65SX, 55LS, 65LS 175 | 1600, 610, CT 8 Meg/16 Meg/32Meg *439/879/1759 
87F9977 (Meo 558X, 55LS, 65SX, 40SX’ 35SX, 35LS 175 | 1700 § Meg’18 Meg/3zMeg 57 9/1 159/038 
Ee oa: Sle creocrem nee i: 400CS, 400CDT 8 Meg/i6 Meg/32Meg 439/879/1759 ~ J, Pre ¢ = 
92F9694 (4meg) P/SI & P/S1/386SX, Model-2121 189 & &@ =) i |: GA i. OF US aa 
Hels amen an Ex seh tbe sp iy 175 MODEL MEMORY TOSHIBA PART ‘ “he ; bn = 
alue Point Performance, erver 4/66 175 4 = j : i. = - % 
92G7539 (4Meg) Aptiva 310, 330, 350, 510, 530, 710, 730 189 | ACER 730, 735C, 760, 780 2Meg/4Me' ' soos PEN q On a me fL rick ‘ = er). \ eS 
92G7539 (8Meg) Aptiva 310, 330, 350, 510, 530, 710, 730 380 | ACER 750 4Meg/8Me 1eMeg 199/459/799 2 is 
9267539 (16Meg) Aptiva 310, 330, 350, 510, 530, 710, 730 650 | AST Ascentia 900N, 800N 4Meg/8Meg/16Meg 199/379649 
9267539 (32Meg) Aptiva 310, 330, 350, 510, 530; 710, 730 1350 | AST Bravo & Explorer 4Meg/16Meg 501255-001,-002 189/679 
92G7203 (8Meg) Value Point Performance, PC Server 4/66 339 AST Notebook Prem Exed 386SX/20/25/25L 4Meg 500814-003 189 
3267204 iehe Value Point Pertormance, PC Server 4/66 09 | AST Power Exec 3/25¢ 435EL, 425SL 4Meg/i6Meg 501166-001-002 199/699 
alue Point Performance, PC Server 4/66 xeC 4Meg/16Meg —501318-001, 
6450902 (2Meg) 56, 57, 57SX, 90, 95, P-75, 57SLC : 1230. | AT&T Safari NSX/20 is Meg see 
Vaiue Point 77 486DX2, 486SX. SVR 85 Canon Innova Book 150 4Meg/16Meg 199/769 
6450128 (4Meg) 57SX, 90, 95, P-75, 57SLC, 56,56SLC, P/S1 175 | Ganon Innova 486 2Meg/4Meq/8Meg 109/209/449 
peng etn Caron Nott #86 «Ney Meg 139569 a 
eves. eg/8Meg 199/389 : AAS ERRETSTTTFEN oe : ¥ 
6450129 (Meg Aten tee 339 | DEC HINOT 4Meg/8Meg/16Meg 199/379/668 ' ea seve 
Meg 56, 57, 578X, 90, 95, P-75, S7SLC 333 | Dell Lattitude M, MC, MCX 4Meg/8Meg/16Meg 219/449/719 / » 
Value Point 77 486DX2, 486SX SVR 85 Dell Lattitude XP, 475, 4100, 4100CX 4Meq/16Meg 199/649 LA _t NDE y =A Vi ° | : 
6451158 (4Meg ecc) Tae GEXP. OSA {lista In oaks 199 | Dell Lattitude 486, 425, 433C, 433C, 450 450CX_ 4Meg/16Meg 199/649 
6451159 (8Meg ec) 486, 95XP_ 95A (install in pairs) ce (BE seedy tal tered Ceo amor as ao (ong. | 3° | . 
92G7209 (16Meg ec) 9595 OPT 749 | Epson Action Note 700,700c, 700cx Meg/16Meg 299-899 = vi viv { iN 5 f l El Ee oP BN I L 
Epson Acton Not 4000, au.ci2s, 40/33, 4SLC/2-50 oMeg 32 L 
arrier 2Meg 109 
HP Omnibook 300, 480, 425 
IBM PART NO. FOR MODEL NO. PRICE | HP omnibook 530; 600 4Meg/8Mteg/2Mes 169 
0761420 (4Me : eg/8Me leg 229/439/769 
g) hinkpad 750, 750c, 755, 360, 355, 340,450 $199 HP Omnibook 4000 4Meq/8Me 1eMe 199/379/64 
0761421 (aMeg) Thinkpad 750, 7500, 755, 360, 356, 340,450 349 | Lexmark SE10 1 Meg/4Meg 179/349 
i ' 179 NEC Ultralit 
6660094 teMeg) Thinkpad 758, 380, 355. 340, 450 349 | NEC Utralte eked EY seMeopoMey 139/939 
inkpa f 0, 450 2 NE 
8189098 (aMeg) Thinkpad 500, 510CS (3 3Vok 858 | Packard Bell 386SX, 286 ical. sada 
8189099 (8Meg) Thinkpad 500, 510CS (3.3Volt 389 | Panasonic CF170, CF270, CF370 iMeg ‘33 
8189113 (1 eMe9) Thinkpad 500, 510CS (3.3Vort 369 | Panasonic CF380, CF480 2Meg/4Meg/16Meg +19/199/308 
791000 (4Mea) LX40, N33SX, PS Note, Tkpd 350, 350c 189 | Sawotvi@nBe bike: wae: 
79F 1001 ey eg) LX40, N33SX, PS Note 34 Sharp 6781, 6881, 6785, 67006800. 6741 2Meq/4Me 109/199 
4Meg/16Meg aie Thinkpad 758 Dimm Modules 209/699 | Sharp 8150, 8650, 8660, 7700, 7760 4Meg/6Meq “goes ETE ERP POM DY RGR ENR 
60G0378 (8Meg) Thinkpad 350, 350c, PS Note 425 a ea ag sae cai ake 
80G0379 (16Me9) Thinkpad 350, 350c. PS Note 425 569 | Ti Travelmate 2000 iMey i M | 
ee setae 109 TI Travelmate 3000 2Meg 84 cE vy” He y- 4. r ay y* 1 
Stren Teta 75 68. Bey 2 |i wr re 
priate Yor Thinkpad 701C, CS, Butterfly Gall | 11000, $100 Mey 16Mey 39/619 ori JTedi¢{@ Viv rd ah 
pies fenvee dll pa (730T only) Thinkpad 340, 730T 199/339/629 TI Extensa 450, 450T, Fee 455T 4Meg/&Meq/16Meq 179, 319/608 iV {_ =f is 7 
Mesh legs Meg Thinkpad 760 Tersa9re28 Zenith Master Sport 3868 2Meg za-g00e1 998 wk 
: Zenith Master S 
iMegevenevensavea Theta FAL) Gem Me ert: PENTION-75. 2500, PCL 3158 25000 1CLISA SHARED. 
eni ote P 4Meq/8Mi 
Zenith Z-Note 425 eg) aN leg 7 eMeg 209/469/839 CPU FLASH BIOS, 4-72 PIN, UP TO 128MB RAM 
MODEL MEMORY  CMPOPART# — PRICE PENTIUM-90 256C, 3-PCI, 3-ISA, 256KC, 1PCI-ISA SHARED 
Elite 5000 8Meg/16Meg/32Meq/64 M 
ee y/16Meq) 4 eg bs gea/osor2st/aseg AMOUNT UPERADED OKBA256K 1 2 335 4 5 6 8 16 32 CPU FLASH BIOS, 4-72 PIN, UP TO 128MB RAM 
/ / 4Meg Module 121125-002 209 ‘490° aS a, ARG, Le es ae e a, 
LTE LITE/20, 25, 250 4Meg Module © 128769-002 208 | Cam pp ab0 = I wy TL X= X sas cas tz09 CPU” FLASH BIOS. 4-72 PIN UP T0 126M RAM 
, 25, ule | i | 46g aa Se : 
HEMTEGO.2 22 tenons © faveeons fas | Giiruitae | > = Sg “FSA, 256 IPCHSA SHAR 
eg Module 142337- #4 ae ea ce — Sa tee * 7 a 
LTE LITE 425C/33C/256/25L BMeo Modula 143337003 309 ee ee ee ae ee CPU W120 FLASH G00% 4-72 Pa GP TO 12eenG Ran 
LTE Lite 428c/SaU/2se/2aL rBhleg Modul (aeeer aoe bag | sen Acton Last on aso, = FLASH BIOS, 4-72 PIN, UP TO 128MB RAM 
eg Module 110237-001 199 = 79 OAR pe) 
S.1/386 iNet Mes "8904-001 169 | £980" 1000 1500, 5000, 5200 — ne SS PENTIUM-133 256C, 3-PCI, 3-ISA, 256KC, 1PCI-ISA SHARED 
; ule - i, ee So Sy ee ee 
S726 te 1505 28 219 Hea ap se, 22s eee ee CPU FLASH BIOS, 4-72 PIN, UP TO 128MB RAM 
eg -002 369 = = ie = = = = = = 
HP 4, -=> 382-8 -— —-4 — — BRST ee : 
canta ee Me 124780-003 368 | L ee ee == AS . 3-PCI, 3-ISA, 256KC, 1PCI-ISA SHARED 
aes Suara 888 | Beas a U FLASH BIOS, 4-72 PIN, UP TO 128MB RAM 
5 HP SL Se = = = = = 
becienais ere ec 139499. OO inaros HP 5P _— 69 i 2 i = Bd 489 — gE | 66 256C, 3-PCl, 3-ISA, 256KC, 1PCI-ISA SHARED 
Contura 4/25, 4/25C, 4/25CX 4Meg 146520-001 189 | fppeaetsoo soo sicesosco — 6 2 eT DI CWI T cpu FLASH BIOS, 4-72 PIN, UP TO 128MB RAM 
eg 146521-001 339 jet $00,5000,510,550,560 — Ee gap as gee a gag ee 
Aero 4/25, 4/33L ber boneen ent 699 | fp pamet X1300 Oo eee oe Hee 
; 4Meg 190532-001 164) ee 9 - —~ — =, 269 — — 469 837 — 
8Meg 190597-001 359 | [BM Laser 4029, 4037" SD ee ee 
IBM Laser 4039, 4079 ee ee |S ee INTEL-CP = = m4 
eo BM Lae 40394079 9 wp — = 399 — — pelea A ete VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
DeskPro 386/33, 386/33L presi part lle ed NEC 95,07. oe eee : 272 PIN OR ATEN SSO EN 5 2°72 FIN. ENHANCED BIOS 
486/25, 486/33L _8Meg Module 8561-001 399 | Oki 400 Soe Se ee INTEL-CPU 256C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
486/50L, System Pro 32Meg Module Oki 400E, 4006%, 4106, 4106X Se = | h t 
86/501, System Pro, hes Motu Oki 4006, 40 +1 aS Se Se 486DX4-100 & 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 
eg Modul 13 Si, SRO} Se ea es 
DeskPro 386S-16Mitz ition Modus pancardBao 00 Seen ee ia + eee 
4Meg Module Panasonic 4420/4501 ae IS SO 
Meg Module Panasonic 4410/4430 Soh 4G os, OG ee ee 
peor 99/08 we ood Panasonic 4450 = = ae So a en a Piel 256C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
/ eg Exp = Se es im es az re 
ee Pasi ro rr = Fe ser ee Se & 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 
eg Module "E H9700.| on eed eee ee es ee ee 
Deste 20, 6h, e810 éMeg Module 13132-001 St $500, #3700, ee en Se ee ae 256C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
series system LT series 2M 7 = _ ae heh se a x e 
al Mr Sees systn Lt see iNet Mo "1689-001 Tika 9, Powe 600 — —_= =a oe X4-100 & 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 
- - -- = — — _ _ AMD-CPU 256C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
9 3 on a R 






















8Meg Module 128877-001 


486DX4-120 


AMD-CPU 
486DX4- 


& 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 


80387SX-16 16MHZ $75 
80387SX-20 20MHZ 75 
80387SX-25 25MHZ 75 
80387DX-16 16MHZ 75 
80387DX-20 25MHZ 75 
80387DX-25 33MHZ 75 
80487DX-33 33MHZ 75 
80487SX-25 25MHZ 195 
CYRIX 
83D87DX-25 25MHZ 59 
83D87DX-33 33MHZ 59 
82S8XL 20MHZ 59 
ITT/CHIPS 
387DX40MHZ 59 


Cyrix 5199 


386SX system, use CX486SRX 

386DX-16 system, use Cx486DRX2-33 
386DX-20 system, use Cx486DRX2-40 
386DX-25 system, use Cx486DRX2-50 
386DX-33 system, use Cx486DRX2-66 


OVERDRIVE’ 
> PROCESSORS 
ODPR/ODP-66°145 | PENT. 63:5179 
ODPR/ODP-75:5165 | PENT. 835259 
ODPR/ODP-100-5127 | PENT.133:5399 


3 PCI, 2 ISA Shared, 1 PCIASA 
Slots, 256 Pipeline Burst THT 
4x72 Pin Sockets (up to 128MB 
1MB Flash BIOS, Intel Triton 
Chipset, Integrated PCI/IDE, 
Intergrated, Super 1/0, 
Integrated ATI Video Card, 
PC’95 Compiant w/Windows 
‘95 Plug & Play. cpu Fan-add s10 


100.........545 
120.......599 
133.........685 







HEWLETT PACKARD - SILICON GRAPHICS 
SUN MICROSYSTEMS - DIGITAL 


TIT) tt oe tot ee es 
& 72 SIMM MODULES EXT. 700 


215-928-9406 
215-928-9407 







Same Da 


: Shipping 
ost cases we will si 


ip your order 


same day, subject to availability. 


Overnight Delivery 
rders can be delivered Next Day 
a small added delivery charge. 


mpress Replacement 


wu should experience a problem 
of our Brand Name products- 
e'll replace It! Cail for details. 







PURCHASE ORDERS WELCOME 
NO SURCHARGE ON 
CREDIT CARDS | 


SCSI-IDE CONTROLLERS 









SCSI & CPU CASES 


Half Ht, 3.5”IDE Drives parallel port........... 
Half Ht, 5.25” or 3.5” Devices (1Bay) SCSI...... 
Half Ht for CD-ROM’s w/Audio Jacks SCSI....... 












5.25” Full Ht, (1) FH or (2) HH Devices (2 Bay) SCSI . 
5.25” Double Full Ht,(2) FH Devices (4 Bay) SCSI.. 
5.25” 3-Full Ht & 1HH or 7HH Devices (7 Bay) SCSI. 
3.50” HH (4Bays) 3.5” Devices SCSI .........0..00... 


TECHNOLOGY, INC. 
IDE & SCS] CACHE CONTROLLERS 


SCSI-IDE CABLES 


HARD DRIVE EXTERNAL CABLES 











CENTRONICS 50 TO SCSI-Il . 





























FACTORY NEW-5 YEAR WARRANTY _ INT-EXT race dca. ne ee DC200 — 2FD/4HD ISA (exp. to 16MB)....... CENTRONICS 50 TO MAC 25-PIN.......... 
T3491A  420MB 14S M1614T 11GB 11MS_ ID , 230 w/ps ays ... DC2300+ Enhanced IDE VLB w/16550 i/o ..... CENTRONICS 50 TO CENTRONICS 50 6ET... . 
136308 850MB 14MS_ 1 Mi 6387 11GB 9 SMS BE StL GWE ee S ie os 5030  —32-Bit PCI BusMaster DE Caching. CENTRONICS 50 10 CENTRONICS 50 3FT.... 
: aoe DC44 BusMast VIDE VU sth BOO! ad deere deed cracaiear det 
ST51080A 1.0568 10.5MS M2934S 43GB 10MS_ SCSI a any co coe 300 — 9 Bays......... pes40 BusMaster PCI scsi WIDE” dares 6-50 19 Sct Sstreoh legit qerkae at 
7 4 Y NO: SOUNG Ls sisesdeccesssessnuntnes -5 B50) x. & duavantdilse deahgoa avage.avana ds 
T31640A 1.6GB 7 BAY CD TOWER, 0 SOUNG..........csceeeesseee SCSI-I TO SCSI. 
T32140A 2.268 WIDE S¢si HARD DRIVES B FAST WIDE TO CENTRONICS EXT. ........ 
132430N 2.1GB TU] >) te) OARDS 1505 CD ROM 16-Bit SCSI Kit ............ HARD DRIVE INTERNAL CABLES _ 
STN 4358 (aie Nos tween oe ee SPaneueaae ae 
/EXT...... 1520 16 BitlISA-SCSI 2 (7 DEVICE CARD)... ; oo 
Si GARANcubR: 7200 Wem Oi et ae eat oer 1533 4-8GB TAPE INT/EXT ........... 1522 16 Bit ZHD/2FD KIT... oeeseeone Beer eee ee ooteg Revert 
ST32550N 2.1GB 8MS_ SCSI-2 4207W 42GB 9MS_ 7200RPM 4MM 90MT DAT CART (1/5 PK) ....... 1522 16 Bit 7HD/2FD Card Only ............. eee FAST 68-PIN WIDE 2 re Bayes Ses 
S515150N 4.2GB _8MS_ SCSI-2 4MM 120MT DAT CART (1/5PAK) ..... 1530PK 16 Bit ISA to FAST SCSI-II Kit... SOUCEN CRAG EOM 
3.5”-5.25” CONVERSION KIT 1533 ............ 1542 Bus MasterCard Only............. FLOPPY & IDECABLES SET ..............1 
3.5”-5.25” CONVERSION KIT 1536. MULTIMEDIA 1542CPK Bus Master Kit ..........cceeee2595  TERMINATORS-PASSIVE/ACTIVE ||... 20- 


“as WESTERN DIGITAL 


TERMINATORS-PASSIVE/ACTIVE ....... 


FACTORY NEW-5 YEAR WARRANTY SpeedstarStar 64 Graphics 2120, ISA, 1MB.. 1640K MicroChannel for PS/2, 7HD. 


3.5”-5.25” CONVERSION KIT 1534A........... 










ST31230W SpeedstarStar 64 Graphics 2220, ISA, 2MB 2940K 32-Bit PCI SCSI-2 Kit..... 
FACTORY NEW-3 YEAR WARRANTY INTEXT ST325s0W >. tes BMS (3Sxt Stealth 64 Graphics 2120XL, DRAM, 1MB, PCI, VLB 2940WK 32-Bit PCI Wide Kit ... 
ST15230W 43GB 9MS_ 3.5X1 Stealth 64 Graphics 2220XL, DRAM, 2MB, PCI, VLB. 2940UWK 32-Bit PCI Wide Kit ... Leesan 
ST15150W = =94.3GB 8MS_— 3.5” | Stealth 64 Video 2121, DRAM, 1MB, PCI ........... 2742T EISAKIT, 14HDs............ 
ST410800W_ 9.0GB 11MS = 5.25 Juche 4400 Internal Stealth 64 Video 2201, DRAM, 2MB, PCI............ 2742W_ FAST WIDE SCSI CARD. 
iecobainin. Stealth 64 Video 2121TV, DRAM, 1MB EDO, PCI. 2825VL Enhanced SCSI/IDE Kit... 
FACTORY NEW-5 YEAR WARRANTY PT10 1.0GB SCSI-2 1/4’ Steal 64 Video S240K1; VRAM OMB, PCL 1460. Slim SCSI PCMGIA SCSI Gard 
i : : — tealth 64 Video 3240XL, V! ; POL ccssiansa im ard..... 
WDAC32600 2.508 XP32150W 2.1GB__ 8MS_—3.5X1” PT25 2.0GB SCSI-2 1/4”.. Stealth 64 Video 3240XL. VRAM, 2MB, VLB, PCI. 3940 Dual Channel PCI Controller Kit ..... oy oer eee 
VP32210W = 2.2GB 8.5MS_—3.5x1 PTSO 4.0GB SCSI-2 1/4” .. Stealth 64 Video 3240XL, VRAM, 4MB, VLB, PCI . 3940W 32 BIT WIDE PCI Dual Channel Kit .. Accura V_34 FAST 288 Internal .. 
Brs|aiaulpeal poomenw. vere Some. see PT60 2-4GB SCSI-2 DAT............. Edge 3D 2120XL, DRAM, 1MB, PCI.. T348 Parallel Port to SCSI Plus.............. Accura V.34 FAST 28.8 External . 
: . Edge 3D 3240XL, DRAM, 2MB, PCI T358 Parallel Port to SCSI Plus Enhanced. . Optima V.32 w/voice Internal ...... 





FIREBALL SERIES-3 YEAR WAR. Optima V.32 w/voice External ..........-...00.00.- 
1.2GB 12MS 


1.2GB 12MS 


INT-EXT 


FACTORY NEW-5 YEAR WARRANTY 
MC4221W =2.05GB_ 8.5MS Be 
MC3243W 4.30GB 8.5MS 
MC1991W 9.10GB 10MS FH 


Sr eine 
pbb GEES 


TapeStor 420MB Parellel Port 
TapeStor 850MB Internal....... 
TapeStor 850MB Parellel Port 





Supra Express 14.4 Internal............c cece 
Supra Express 14.4 External. 
Supra Express 28.8 Internal... 
Supra Express 28.8 External 


Hi PERFORMANCE IDE CONTROLLERS 
11 8-Bit 4FD & 250MB Tape Accel Card . . 
18 Co-Exist, High Perf. IDE Card......... 
21 2HD, 4FD (up to 2.88M) 
32 8 Multi-port IDE, Fipy, Tape, & I/O Accel. 


OFX Vision 330 1MB DRAM, PCl................ 
9FX Vision 330 2MB DRAM, PC. ................. 
9FX Motion 531 1MB DRAM, PCI, VLB... 
9FX Motion 531 2MB DRAM, PCI, VLB... 
9FX Motion 771 2MB VRAM, PCI, VLB... 
Q9FX Motion 771 4MB VRAM, PCI, VLB......... 
9GXE Pro 1600 2 MB VRAM, PCI, VLB ........ 
9GXE Pro 1600 4 MB VRAM, PCI, VLB........ 
Imagine 128 4MB VRAM rr. 
Imagine 128 8MB VRAM 


ATI SPECIAL 


$195 


ATI Graphics Xpression 2MB, ISA, VLB, PCI .. 

ATI WinTurbo VRAM 2MB ISA, VLB, PCl...: 
Graphics Pro Turbo 2MB ISA, VLB, PCl...... 
Graphics Pro Turbo 4MB ISA, VLB, PCl...... 


30850TRA 850MB 12MS_ IDE 
30850TRS 850MB 12MS_F.SCSI-2 
ATLAS SCSI 2 SERIES-5 YEAR WAR. 
2.1GB 8MS 7200RPM 
4.2GB_ 8MS 7200RPM 
GRAND PRIX SCSI 2 SERIES-5 Yin Lele INT-EXT 
GP3401 4.3GB 8.6MS 7200 
SATURN SERIES-3 YEAR WAR. INT-EXT 
QM32170S_ _2.1GB 8.0MS SCSI 


a rE 
FACTORY = : —_ alata INT-EXT 
M71084A 

M71336A 1 368 

M71626AP 1.6GB 

M72004A 2.0GB 

M72504A 2.5GB 








4200 2GB TAPE INT/EXT............ 
8205XL 3.5-7GB TAPE INT/EXT... 
8505XL 7-14GB TAPE INT/EXT.... Sportster 14.4 Internal/External ............ 
Sportster 28.8/V.34 Internal/External .... 
Sportster VI 28.8 V.34 Internal............00 
Courier V.34 28.8/28.8 Int/Ext.............. 





KT445C 32-Bit VLB Fast SCSI-2 Kit ..... 
KT545C 16-Bit ISA BusMaster Fast SCSI-2 Kit. 
KT742A 32-Bit EISA SCSI-2 Kit.......... 
KT747C 32-Bit EISA Fast SCSI-2 Kit...... 
BT757S 32-Bit EISA Fast Wide SCS Card... 
KT946C 32-Bit PCI Fast SCSI-2 Kit....... 
KT956C 32-Bit PCI Fast Wide SCSI-2 Kit. . . 
IDE CACHE CONTROLLERS 

KT510A ISA/IDE Cache Controller......... 
KT410A VESA/IDE Cache Controller ...... 
KT910A PCI/IDE Cache Controller........ 















Bernoulli 230MB Insider SCSl.............. 
Bernoulli 230MB Transportable SCSl...... 


90 MB/150MB/230MB Cartridge. ............. SatisFAXtion 200 It.oecc.-ccc.ecccccececcecsececseceee 


SatisFAXtion 400 Int... 
SatisFAXtion 400 Ext 





BACKPACKS 

4 SPD PARALLEL PORT CD ROM DRIVE 
DISKETTE DRV 1.2MB, 5.25 EXT... 
DISKETTE DRV 1.4MB, 3.5 EXT... 
800TD BACKPACK 800MB TAPE DRIVE. 
BACKPACK 420MB HARD DRIVE................. 


520 


HDN520 


14.4 Fax/Modem Internal ................: eee 
14.4 Fax/Modem External........ 
28.8 V.34 Fax/Modem Internal... jets 
28.8 V.34 Fax/Modem External.............0.4 





IDE CONTROLLERS 


DESKSTAR-3 YEAR WARRANTY INT-EXT 


. us 10 Me 211 2HD/2FD w/2 serial/1 Par/1 Game .. . 
Voyager 1MB VL-Bus 243 2HD/2FD VLB EIDE w/io 2s/1p/1g..... 
ULTRASTAR FAST SCSI-2 5 YEAR WARR ew 400 16550 2HD/2FD 2-16550 25/1p/1g ISA. 4914.4. InterMal...ccesssecneieisintetetnee 
AQT CP ie a siecesetetasryeisss te eeatts 500 16550 2HD/2FD 2-16550 2s/1p/1g VLB . 28.8 Internal V.34 .. 





28.8 External V.34 














ULTRASTAR FAST WIDE scsi 2 5 YEAR WARR 

7.5M SVGA 256K ISA oooocececccceccceseseeseteeeeeeeesees 0 6 nt 
4.5GB XP _8MS IDE SVGA 512K 1024 X 768 ISA.. 2278 Vesa local bUS W/16550 .......0.... NETW RKIN TERMIN 
PS/2 50, 50Z, 60, 70, 80, P70, 55SX SVGA 1MB 1024 X 768 ISA... 2280 Super 10 card w/16550 é 
eae eve BE SVGA 1024 X 768 1MB VLB VGA card......: 2130 PCIIDE controller .....................008 Terminal Keyboard......... sd danensustepiaepeasess 
1.2GB 42MS SCSI Wyse 60 amber/green/white.... : 





W 160 b hit 
MICROCHANNEL CONTROLLER yse amber/green/white 


IDE 169 SCSI-2 
IBM PS/2 INTERNAL DRIVE KITS 
30-8086,30-286,25- ones, 25-286 
630MB 

1.0GB 


MICROPQLIS 


FACTORY NEW-5 YER Lelie 
MC4221 2.05GB 
MC4421—-2.1GB 
MC1936 =. 3.0GB 
MC3243 —-4.3GB 
MC1991_—-9.1GB 
MC4221AV 2.05GB 
MC3243AV 4.3GB 
MC1991AV_9.1GB 


| CD ROMS ff CD ROMS _ 


ms NEC-SPECIAL 
pho3 





2 BS BUTTON ia see-c cise So eis G8: seas 8 
MICROSOFT SERIAL MOUSE ............ 


KEYBOARDS 


MUTSUMUTOS sc. ccscintes coat sessnscessescniesacenedtors 
FOCUS 2001 W/COVER.. a 
FOCUS 7200 KEYTRACK.... 


624X 6-CD Changer4.4 X, SCSI, Int/Ext . 
1804X 18-Disc Chanager 4X, SCSI, Int..... 
CDR2225 4 Speed, SCSI, Int/Ext . 

CDR512I 6 Speed, SCSI, Int........ 

CDR512_~ ~=6 Speed, SCSI, Ext........ 

Quad 7CD Changer (4Xc)....... Le 


INT-EXT 





PX-43CE 4.5X, SCSI, Int, 256 Cache.... 
PX-45CE 4.5X, SCSI, Ext, 256 Cache..... 
PX-63CS 6X, SCSI, Int/Ext 256 Cache. 
PX-83CE 8X, IDE, Int/Ext 256 Cache. . 








Ee 





CD-55A SuperQuad 4X AT Drive. . . 


Be ee ee ea ace CD-56E Six Speed IDE Int...... 


Ultra 8X *Super fast 8X CD ROM IDE . . 


NOTEBOOK HARD DRIVES § FLOPPY DRIVES 
















Oo) RLV S428 4 Speed IDE Int/Ext 


5522 6 Speed IDE Int/Ext....... 


FACTORY NEW-2 — A cage in INT-EXT 1.44MB, 3.5”/ w/brackets 





NOTEBOOK DRIVES/1 YEAR WARRANTY ON 2.5” 1-44MB, 3.5"/ w/brackets .............. hal A'A 5401 4 Speed SCSI InvExt || || 
Cotank ee MK1924FCB524MB 15MS_ IDE 12MB, 5.25". ae. on v3 3701 6.7 Speed SCSI InvExt || 
CFS635A 635MB MK1926FCV 810MB 13MS IDE CSD-76 4X IDE Internal .....seeccessseceeeeseeeed 
CFS850A 850MB MK2720FC 1.3GB 13MS IDE CSD-76 — 4X IDE Externall...........cesceeeeee 
CFS1275A : 1.44MB,3.5” / w/brackets ............... CSD-76SB 4X SCSI Internal .. a FX400 4 Speed Int/ExXtIDE...... 
pera CSD-76SB 4X SCSI External FX600 6 Speed InVExt IDE... 
CFP4207S 0 /0 

IBMHDN520 520MB IDE REM VABLES PTICALS 














REMOVABLE CARTRIDGE DRIVES 
270MB INTERNAL/EXTERNA 

270MB CART. SINGLES/5 PACK Lefaiauaes 

270 PARALLEL PORT............... 
270MB INTERNAL IDE 
CARTS. 44MB/88MB............... 
CARTS. 105MB/200MB............. 
5200 200MB INT/EXT ........... 












ST9546AG 
ST9816AG 


524MB 
810MB 


16MS 
16MS 





IN Ts aUIN 7) 


ERE ARR 








REWRITABLE EXTERNAL OPTICAL wey 
230MB 3.5” OPTICAL DRIVE INT....... 

230MB 3.5” OPTICAL DRIVE EXT. 
230MB CARTRIDGE..1-PACK.. $35 5-PACK.. 


: ST MEMORY PRICES 
Co]. Mg | ee NN, | ee 


T CARDS ARE VERIFIED FOR FRAUDULENT USE. HOURS MON-FRI 9:00-7:30 SAT 10:00-4:00. ORDERS FROM ANYWHERE IN THE USA. PRICES AND AVAILABILITY SUBJECT TO 
We Fe. DVV iD Ee RDER LINES OPEN 6 DAYS. MINIMUM ORDER $50.00. USA SHIPPING AND HANDLING: AIR $12.00 - AIR OVERNIGHT $18.00 - COD ADD $4.00. PA. RESIDENTS ADD 6% TAX. PHILA. 


ADD 7% SALES TAX. ALL ORDERS OUTSIDE UNITED STATES ARE SHIPPED EXPRESS MAIL OR PRIVATE CARRIER. PREPAID ORDERS CALL FOR CONFIRMATION. ALL RETURNS REQUIRE 
- -_ 
437 Chestnut Street, Philadelphia PA 19106 












SUPER PRiIC 











ORIGINAL INVOICE. CANCELLED ORDERS AND RETURNS FOR CREDIT SUBJECT TO 25% RESTOCKING CHARGE. RETURNED MERCHANDISE MUST BE_IN NEW CONDITION AND RECEIVED 
DAYS FROM INVOICE DATE. SORRY, NO REFUNDS AFTER 14 DAYS, SHIPPING CHARGES FOR RETURNED MERCHANDISE FOR REPLACEMENT/WARRANTY/CREDITS OR FOR ANY 
WWT IS NOT REFUNDABLE AND MUST BE PAID BY THE CUSTOMER. WWT DOES NOT ISSUE PICKUPS. EXCHANGES ONLY WITHIN 30 DAYS ON MERCHANDISE UNUSED AND IN NEW 
RETURNS MUST BE SENT FREIGHT PREPAID AND INSURED AND INCLUDE ALL ORIGINAL MANUALS & ACCESSORIES. WORLD WIDE IS NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS. 
ERNATIONAL ORDERS WELCOME-APO-FPO-ORDERS WELCOME. P.0.'S ACCEPTED FROM GOVERNMENT-AGENCIES-UNIVERSITIES-FORTUNE 1000 COMPANIES-SUBJECT TO APPROVAL. ALL 
ARKS ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. ALL MEMORY PRODUCTS ARE 100% GUARANTEED AND COME WITH LIFETIME WARRANTY EXCEPT 14 DAY WARRANTY ON 
ONE YEAR WARRANTY ON MOTHERBOARDS. ALL HARD DRIVES, TAPE BACKUPS, CONTROLLERS, CD ROMS, REMOVABLES & OPTICALS ARE MANUFACTURERS WARRANTY 
Y ORDERS, PERSONAL & COMPANY CHECKS MAY BE DELAYED. *TESTING FEES MAY APPLY ON MEMORY BUYBACKS. PRICES FLUCTUATE BEYOND OUR CONTROL & MAY CHANGE 
OR WORSE. DEFECTIVE RETURNS MUST HAVE A RETURN AUTHORIZATION NUMBER CALL OUR 1-800# TO OBTAIN A RETURN AUTHORIZATION OR YOUR RETURN WILL NOT BE ACCEPTED 


http: /www.worldwidetechnologies.com 
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JAMECO 


ELECTRONIC COMPONENTS 
“COMPUTER PRODUCTS | 


Your One Stop Component & Computer Source 


ar Battery Packs ey Seagate Performance 









VOXON 14" SVGA “Green” 









Take advantage of these outst SCSI Hard Drive Solutions | Color Monitor 
values by mentioning VIP 7B6 whe _ Hawk Family ue ome 
you call today to place your order * Requires host SCSI-2 adapter computers 


¢ Average seek, read/write: 9/10.5msec 


* Speed: 5411RPM * 0.28mm dot pitch 


¢ 1024 x 768 maximum 


Pentium® Motherboard _ 























































Upgrade your existing E — ¢ 512KB multisegmented cache buffer resolution 
X86 system to the latest ) 1123 131094122673 | ° eae (MTBF): 800,000 hours | | 4 terlaced flicker free 


in CPU processing power! jee mn Designed for use with fast chargers. Made from 


e Licensed award BIOS , ity cells. Talking time will vary 6.3W (P/N130542); 6.5W (P/Ns 130551, 130569) ¢ Universal power: AC100-240VAC 














e ae to : ‘individual usage habits and power 0.38A @ +12VDC +5%: 0.70A @ +5VDC +5% 130171 in super VGA monitor............. = 
ay pat cota 36. | — consumpt ion rates of specific phones. ¢ 3.5" low profile »* One-year warranty Jamicon 2X CD-ROM Drive 
IME x 36, AMB x 36 SIMMs oo a NEC S 130542 Fast SCSI- 2, 105GB $409.95 6 Compact 5.25" FDD-size 7 
e Four 16-bit 1/0 expansion slots (ISA _— 1 10/120 6.0V/700mAh............$24.95 130551 Fast SCSI- 2. 2. 16GB 739.95 CD-ROM drive unit 
* 4PCI local bus slots * Fits most Jameco cases | 131043 P100 —=—«.0V/1100mAh.......34.95 | 190569 Fast wide SCSI-2, 2.1GB............. 879.95 | « includes adapter card 
* Supports EPA’s Energy Star Program 131051 P100 ee one 39.95 - Barracuda 2LP rom ¢ Fully MPC compatible 
° ZIF socket * 256 cache on board, expandable 131060 P7 - 4.8V/1100mAh........29.95 | * Requires host . * MS-DOS CD-ROM 
to 2MB (interleave) * Clock select 50/60/66MHz _ | SCSI-2 adapter extensions 
© Size: 11.0°L x 8.5'W Weight: 2.5 Ibs. _ Ericeson Poctte ren meant f 
+ One-year warranty 431123 237 (CT-700) 60V/700mAh.........$24.95 | * Average seek, ee ee ee 
129031 Pentium® motherboard wio CPU...$174.95 | 131131 237 6.0V/900mAN........99.95 | , eau aire memes LLL ola ie itemeenriete se ana 
j | “Extended” 1/0 c ~— t31140 237 : i i ae 95 | ° Soke reuttisen- \ Panasonic 4X Enhanced 
ie _ mented cache buffer F sa05e8 IDE CD-ROM Driv 





4 Serial/2 Bi- Direction 


- Power requirements: 8.8W ¢ Use with enhanced 


























Parallel Ports — 3 | 0.49A @ +12VDC +5%; 0.61A @ +5VDC +5% IDE interface 
e With extended sy 9 | ¢ 3.5" low profile * One-year warranty * Photo CDI 
IRQs: 3, 4, 5, | 130577 Fast SCSI-2, 2.1GB . compatible/ 
ae fe SS | 130585 Fast wide SCSI-2, 2.1GB................ . AT attachment 
14, packet interface 
* 16-byte FIFO = |__| - requires i Scr daebeaa ¢ Digital/analog audio playback capability 
buffer | 122657 PT-500 mA $19. * Average seek, read/write: 8/9msec e Automatic loading tray »* 5.25" half height design 
° ay He connector cr 4 DB9 cable © 131166 PT-500 26. + Speed: 7200RPM 131342 4X Panasonic CD-ROM............... $84.95 
anout for easy connection | 122665 PT-500 0V/1300mAh * 1024KB multisegmented cache buffer 
* 2 parallel cables * UART chips emulate 16550 431174 PT-500 S0V/1 100A MH).44.95 |< Mean time befp 2 failure (MTBF): 800,000 hours => Roadrunner External 
* Gontfigureable using COM 1-9 af AT oe a5 | 122673 PT-500 —6.0V/450mAh (slim)....39.95 | « Power requirements: 12.51 piscrec 4X CD-ROM 
130876 Extended /0 card NEW) $129.95 131182 PT-500 6.0V/650mAh (slim).....49.95 | 0.754 @ +12VDC +5%: 0.65A @ +5VDC +5% 7 EM ay ee 
Jameco 64-Bit VESA | Hands-Free | »— aya, ]| “22 0" “Onevarvarany | otcompsibes, 
Graphics Accelerator Card . Kits 130593 Fast & fast wide SCSI-2, 4.2GB....$1249.95 | ‘standard an doe 
° 2MB Fast : oe Mex | For Motorola flip Floppy Disk directional ECP/EPP 







parallel port protocols 
¢ Can daisy chain up to 8 compatible devices 
plus a printer via pass-through connector 


DRAM fe | phones. A safe, easy 
* Non-interlaced Jim =| | way to use your port- 


resolution and ™ mi 
Zero-Flicker™ refresh rates aed | | Ae oe) ohpne It lets 


Drives , 
* PC/XT/AT compatible 118957 






























_ you keep both hands free! 118957 Panasonic 1.2 MB 5.25"................$39.95 | * Transmission rate: 600KB/sec 
exceptional versatility and display clarity =| 498856 Portable hands-free Kit...............$59.95 | 118922 Panasonic 1.44 MB 3.5"... 131297 External 4X CD-ROM..........oo-0- $299.95 
: pelea a connector for | 498848 H/F kit w/ plug-in charget..............59.95 | 74392 _ Teac 3.5'/5.25" combo |) re AG 6X Enhanced 
+ Full VESA and VGA selectable modes 64-Bit PCI Local Bus Graphics; Win = 104-Key sl IDE CD-ROM Drive - 


130913 64-bit VESA graphics card.......$149-95 | Aeeelerator Card 
| © IBM 486 and up, 


Dynamic RAM 
PCI 2.0 compliant 


DIPs : 

Part No.Product No.Pins Descrip Price Fe ee oe 
41620 4164-100 16 64KBx1100ns..$1.39 | able to 2MB or 4MB 
41435 41256-60 16 256KBx1 60ns....2.389 | sing 256 x 16 DRAM): 
41443 41256-80 16 256KBx1 80ns....2.19 P/N 128688 . 
41371 41256-100 16 256KBx1100ns....1.79 | . Drivers for many Microsoft® and other See 
42243 511000P-7018 1MBx1 70ns....6.29 | sofware applications including Lotus, AutoCad 


SIMMs ¢ VGA, SVGA and multi-sync compatible 128813 Windows‘ 95 keyboard. 


Part No.Product No. Description _ Price | ° deh aia tel ead ihe DBi5} REVEAL 98-Key Keyboard - 

53701 94000S-70 4MB x9 70ns $137.95 | Video one we ° User's Manual INCIUGE . : 

53719 94000S-80  4MBx9 80ns...135.95 | ° Size: 7.6'Lx3.3"W One-year warranty with Trackball 
EE Bee cre 


e Requires enhanced IDE 
controller card 

¢ SoundBlaster 
compatible 

¢ 135ms access; 
110ms seek times 

¢ 256KB buffer memory ) ,, 

¢ 900KB/second transfer rate eH es a 

¢ Power tray loading 1» Windows ’95 compatible 

¢ Also plays video, photo and audio CDs 

126404 6X Teac CD-ROM drive............. $129.95 


33.6 bps peaier intomal 


|Modem. 

* 33600 bps | 
datamode 
14400/9600 fax modem 
* Fully compatible with a 

| ITU-T V.42, V.42bis 

V.34, V.32bis, V32, V.22bis, V.21-23, i 


































































41486 41256A9B-10 256KB x 9100ns.......8.95 | 128805 1MB PCI graphics card................. $99.95 


41515 4125GA9B-70 256KB x9 70ns....14.25 
41523 41256A98-80 256KBx9 80ns. 13.75 | Microsoft® 2-Button Mouse 


41769_421000A9B-80_1MBx9_80ns....31.95 | * Pane maise 


















AS vee 
1) eee 
SoD 

























Computer Power Supplies |” sscvasc)_ 
ompu er ouppiie 386/486/ eee MNP 2-5 and as a fax/modem communicates 
*Fitsmost popular PS/2 and * PC/XT/AT/ PS/2 or compatibles | with all ITU-T group 3 fax machines 

desktop, mini vertical compatibles * LED indicators for num, caps and scrolllock _ 


129672 Internal 33.6 fax/modem........... $159.95 


28.8 bps pesto internal 
Modem a 


and vertical cases * Includes | | © Function lock to use arrow keys that are relocated 
° 8088/80286/80386 Microsoft® to accomodate trackball » Built-in tilt mechanism 
and compatible setup diskette : | | © Includes DB-9 cable for trackball and keyboard 













































¢ One-year warranty and manual cable with adapter for PS/2 

e Built-in fan « Includes DB9 connector connectors for PS/2 e Size: 18.0°L x 7.4°W x 1.2'H_ © Weight: 3.3 Ibs. y ond hout ee 

19465 150 watt (8088) o.oo 95 | Notincluded) = * One-year warranty up to 115,200 bps 

67467 200 watt (8088/80286) ................. / 111860 2-button serial mouse...................$39.95 | 181289 98-key keyboard ............c:cee-++---849.95 (data compressi on) 

TSGAS 200 Walt. sresscssecsesecerserseartetiereienh : no Call for your FREE catalon! | ¢ 28.800 bps (Data V.34 

19529 200 watt MiNi.....--seceee JjAMECO CO 235 Shoreway Road y aa Se 44.400 oe ao nee 

65728 300 watt................... | O4NN- = /|°H tible * FCC class B, part rtifi 
Srctmowecouronerre belmont, CA 94002-4100 RBI | fives compat = FCC class 8, 68 certified 

Jameco Heat Sink/ “computer prooucts FAX: 1°800¢237¢6948 (Domestic) & =< | ——__—— a ae 

Fans for 80486/ © 1996 Jameco 7/96 FAX: 415°592¢2503 (International) jae: * -)aag | vale 

Pentium® CPUs! New Hours: E-mail: info@jameco.com 

Keep your 80486 and Pentium? cool! name 6AN - 6PM Pst ee /www. x [AGRE com 


* High efficiency cooling fan design 
¢ Installation is easy! Just snap it in. 
85497 486 CPU heat sink onlly..............0 





~ compatibles : 
‘| © Can be used in an 
_| 8-bit system with IRQ 3, 4, 5, 7 











67660 486 CPU heat sink W/ fa cen 7.95 oo 
112379 486 CPU heat sink w/ fan & heat pump 49.95 + All ports configurable to IRQ3, free a : 
117348 60/66MHz Pentium® heat sink w/ fan ...12.95 | 4.5.0.9, 10, 11, 12, and 15 “pa 


118092 75/90/100MHz Pentium® ht snk w/ fan 12.95 117971 Input/output card... 


BECOME A (NE 
WAAST! 





he AllMicro CNE Self-Study Course™ is the first 100% 
Computer Based Training (CBT) program to fully pre- 
pare you for Novell’s CNE exams. Its innovative design 
‘ovides fast, effective and convenient training to anyone wishing 
become a Certified NetWare Engineer, even when hampered by 
busy schedule. Our CNE CBT allows you to learn and practice 
/erything you'll need for full NetWare certification. 
All on one CD 
Interactive NetWare simulation for hands-on exercises 
Study at your own pace 
Hundreds of practice questions 
Priced below competitive products 
Everything you need to prepare for 
Novell’s test! 


‘ffective! 
Through the use of interactive exercis- 
Ss, you'll be able to gain practical hands- 
n knowledge under simulated situations 
ithout the need for a working network. 
AllMicro’s CNE CBT ensures that when 
ou complete your training you'll be fully 
repared to pass your CNE exams, and 
est of all, you'll be ready and confident 
) go into the workplace and _ g 
ital CNE functions. 


onvenient! 

Our CNE CBT program offers you flexibility and J portability 
nmatched by traditional training methods. You will study when 
nd where it’s convenient, at your own pace using a step-by-step 
ormat for either NetWare 3.1x or 4.1! 


CNE Self: Study “purse 









ning 
suter aut 
"NE comp gin dividuals 


,orations © 





THE FIRST CNE COMPUTER 
BASED TRAINING PROGRAM 
I$ HERE... 


Affordable! 


The AllMicro CNE Self-Study Courseis priced far below other 
competitive training packages, so you can now get top quality 
training at a price you can easily afford. 


Added Bonus! 

The AllMicro CNE Self-Study Course even 
comes with the required Micro House 
Technical Library™. You'll have at your 
fingertips the latest specifications, diagrams, 
hardware settings, component locations, 


MICRO, HOUSE 





RHE AAAS ABSA ies 





configurations, and other hardware technical 
information, all on CD-ROM. Familiarity with the 
Technical Library is required for full certification. 


Don’t put your career on hold 
any longer! Get the AllMicro 
CNE Self-Study Course and 
get certified...FAST! 


COURSE MODULES INCLUDE: 


Administration v3.1x TCP/IPTransport for NetWare 
Advanced Administration v3.1x Networking Technologies 

3.1x Installation & Configuration (#802) e« NetWare 3.1x to 4.1 Update 
Service & Support for NetWare (#801) *NetWare 4.7 course also available 


As of 6/30/96 current CNE's will lose 
their certification unless they pass Novell's 
new 3.1x-4.1 update test. We have the course! 


CALL TODAY! 


or more information about our limited time discount pricing CALL: 


INTERNATIONAL: (813) 539-7283 » FAX (813) 531-0200 
ALLMICRO, INC 


18820 U.S. HWY. 19N., #215, CLEARWATER, FL 34624 BM 
Circle 116 on Inquiry Card. 








WE WILL TRY TO. MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR | ATEST PRICING!! 



















WE ACCEPT PO’S "30 DAY 
FROM QUALIFIED FIRMS — MONEY BACK 


GUARANTEE 


‘LIFETIME 
> WARRANTY 







































nO] 10) @-) 1167-1 B : _ 
BOFSa60 (269) 026 28 SOTA ED, - s100 * * CALL FOR NOTEBOOK AND Ser accra > * 
6450604/92G7196 (2Meg) 70-061, E61, 121, 50Z, 55SX, 65SX, P-70, 
55LS, 65LS, X-Station 120 & 130, 35SX, 35LS, 40Sx Compaq, IBM, Toshiba, Epson, , Tl and More!! 
* LIMITED QUANTITIES x 6450608 (2Meq) 70-A21, A-61, B-21, B-61, 35SX, 35LS, 40SX, Val Pt. 325T 49.00 
34F2933 (4Meg) 35SX, 40SX, 55SX, 65SX, 55LS, 65LS 89.00 TOSHIB A WN 41 @) “4 MEMORY 
Thinkpad 750, 720, 700, 4Meg $ 99% aoroaae Meg) Bs apisiiseesziai 69.00 
semen neenee eee e f a : 
7 Meridi : N : k 6M 00 39F9694 (4Meg P/S1 & P/S1/386SX, Model-2121 119.00 MODEL AMT. UPGRADED MANU. PART # PRICE 
eos Meridian Notebook, 16Meg.................379 s267200 Meg) BS Expert, Constant, Willow ensures Teer 700 (SDRAM) aieg/I6Meq/S2Meg vccprstony 7 eatas8 
. . . 4Meg/8Meg/16Meg/32Meg eries p , eg/4Meg/olvieg a 
HP 5000/Twinhead Slimnote 8 Series, 16Meg .419" 4Meg/8Meg/16Meg/32Meg ‘PC 700 Series 67/134/279/536 72100, 2105, 2150, 2155, 2110, 2115 4Meg/8Meg/16Meg/24 Meg 107/259/449/671 
: 4Meg/8Meg/16Meg/32Meg PC Power Series 67/134/279/536 T4400Sx, SXC T6400, T6600 4Meg PC-PA2004U 129.00 
Winbook, 8M 
INDOOK, OG ww cwcesccsessivsusccrscuneaserserceses 89% {Mew/SMes/ToMepG2Meg Pc Server 300, 325, 520 o734/279/536 14400SX. SXC T6400, T6600 8Meg PC-PA2005U 229.00 
00 1eg/16Meg/32Meg (Ecc, erver T4400SX, SXC T6400, T6600 16Meg PC-PA2010U 499.00 
Compag LTE LITE, 4Meg seen weneenesncenennenrenees 19 92G7334 (16Meg 168 pin Edo) IBM 730/750 388.00 74500, C, T4600, T4700, T1900, C, T1910, T1950 (3.3 v) 4Meg PC-PA2012U 119.00 
HP 5L. 4M gg 9267335 (32Meg 168 pin Edo) 18M 730/750 ; 749.00 74500, C, T4600, T4700, T1900, C, T1910, T1950 (3.3 v) 8Meg PC-PA2013U 219.00 
5 eg TREUEECEOTOOSOCOCOCCC OCLC TOT eee ee ee ee eee 92G7539 (4Meg) Aptiva 310, 330, 350, 510, 530, 710, 730, Pentium 67.00 T4500, C, T4600, T4700, T1900, C, T1910, 11950 (3.3 v) 16Meg PC-PA2014U 429.00 
. 9267541 lehes Aptiva 310, 330, 350, 510, 530, 710, 730, Pentium 134.00 Se doen eae co 
256 x 3-80. 30 Pin 50 : T4700, 4800, 4850 (Hard Drive) 810Meg/1.3 Gig 709/819 
: savennbaveceieesesccleueteseee ces 9267543 (16Meg) Aptiva 310, 330, 350, 510, 530, 710, 730, Pentium 279.00 73400CT 12400 T3600 4Mea/8Men/16Me PC-PADOISU 120/249/519 
. 9267545 (32Meq) Aptiva 310, 330, 350, 510, 530, 710, 730, Pentium 536.00 12400, g/8Meg/' 6Meg 
256%2-10,30?n...... 73G3131/9267901 (4Meg) Value Point Performance, PC Server 4/66 89.00 Leal atlas a sais 
1x 3-70 49% 73G5132/92G720 (8Meg) Value Point Performance, PC Server 4/66 168.00 T400CS, 400CDT, T100, 105 Edo 5Meg/16Meg/32Meg y 
PTETURTTECTLOCECT EET E LTTE E PETE 60G1622/92G7204 (16Meg) Value Point Performance, erver 4/ f 
. 92G7205 (32Meg) Value Point Performance, PC Server 4/66 689.00 
512 x 36-80, 2Meg, ya ca || et 6450902 (2Meg) 56,87 87SK90, 98, P75, S7SLC 69.00 NOTEBOOK, WN ate) MEMORY 
Value Point 77 4 A ; 
IBM 6450603, 1Meg ..............ccceceeceeeeeee eee LOM 6450128/9267200 (4Meg)  _57SX, 90, 95, P-75, 57SLC, 56, S6SLC, P/S1, 386SX, 86.00 ries ee: em S ays 
3 ACER 730, 735C, 760, 780 2Meq/4Meq/8Meg 89/139/268 
IBM 6450604, 2Meg 2ge Wee es Gate Series, ae 
Beewee eee eee 5 : i e leg 
NEC V 39M 51 gu 6450129/92G7428 (8Meg) 35SX, 40SX 169.00 a Note Pro, ACER Note Lite : vaMeg/1 /16Meg 
ersd, BE sce ces sc cci cscs as eescasiesecneas 6450130/92G7202 (8Meg) 56, 57, 57SX, 90, 95, P-75, 57SLC 169.00 TS38 Nes /eMeg/16Meg 
Value Point 77 486DX2, 486SX, SVR 85 AST Ascentia J10 6Meg/32Meg 
a 158/92G7208 (4Meg ecc) 486; 95XP; 95A (install in ca 109.00 AST Ascent SOON, 800N, 810, 910 anh ea/SMeg/t6Meg 
6451159 (8Meg ecc) 486; 95XP: 95A (install in pairs 219.00 ele noe ee imeateMeg 4 501255-001, -002 
CACHE MEMORY FNS | YO) DLO Moye | 528720818285700 (Teen coe) 6500 OFF Seb AST Notebook Prem Fer S8659/2005725. a aMes sone m03 
ower EXeC e e 1 “ol 
16M 501318-001,002 
12NS 1S aan 26NS 256K (160 pin) fipsine Burst Cache Module IBM poet -fele) 4 & LAP TOP MEMORY Arey Gaba 30 AR (Call for other Globalyst) 4Meg/@Meg/ beg ai aes Zia 
; 9.00 Safari eg 
3Kx8 9.00 ‘ 30 425 4.00 5 Austin DX4, DX2 2, SX Series 4Meg/16Me 119/449 
32kx6 (3.3V) - 14 00 950 . 512K (160 pin) Pein Burst Cache Module Apes Me) Thirkoad ret : 700 C 700 C CLS/Sx 278.00 Bondwell Bsi0, 0, Plus us ? we 23050-09100 59.00 
- 69.00 66G0095 (16Meg, 32Meg) Thinkpad 750,C -_ 488/976 
= ’ : , Canon Innova Book 150 119/467 
Pai 7 be (V) en (3.3V) ad 256K (160 pin) Async Cache Module 66G0094 (4Meg) Thinkpad 755, 360, 355, 340, 450 119.00 Canon Innova Book 200L$ 4Meg/8Meg/1 Bey 2aMeg 119/219/439/671 
16Kx4 - 8.00 7.00 6.00 compatible with IBM Aptiva 660094 (8Meg) Thinkpad 755, 360, 355, 340, 450 219.00 Canon Innova Book 350CD 4Me eg/6Mea/16Me 9 139/229/499 
128Kx8 _ 2950 26.00 24.00 $49.00 66G0094 (16Meg, 32Meg) Thinkpad 755, 360, 355, 340, 450 439/1069 Canon Innova 486-10 g/16Meg 
32x8 SOJ 1200 11.00 9.00 : 4Meg/8Meg/16Meg Thinkpad 500 119/219/429 Canon Notejet 486-25 “INgo/eMeg 139/289 
Call for SOd Version 8189098 (4Meg) Thinkpad 500, 510CS (3.3 volt) 129.00 ee es eee 25 and 33 Pies vid 
8189099 (8Meg, 16Meg) Thinkpad 500, 510CS (3.3 volt) 249/489 Canon Notejet 4860, 75, 1 og sohted 
ivi RAM Chi rf (el ieireces como Saad fe dos sg a ttt 
Individual D- Chips TaN 49.00 79F1000 (4Meg) LX40, NS3SX, PS Note, Tkpd 350, 3600, PS Note 425 119.00 DEC HiNote VP aheg ete 2Meg 27949(all 
a ; 79F1001 (8Meg) LX40, N33SX, PS Note : Dell Lattitude LX 41000, MX, MC, M eg/8Meg/16Meg 
MEMORY FOR IBM & APPLE clit a Ca Hard Drive (810 Meg, 1.3 Gig) Thinkpad 750, 755, 360, 355 719/797 Dell Lattitude XPI 4Meg/@Meg/1@Meg 109/199/457 
5ONS 60NS 70NS  80NS 100NS 7 (4Meg/16Meg) Thinkpad 755 Dimm Modules 119/459 Dell Lattitude XP, 475, 4100, 4100CX 4Meq/16Meg 129/449 
1Megxt - 685 6645 5.95 4.95 80387-DX oe A 49.00 (4Meg/16 Meg w/Adap Thinkpad 755 498/597 Dell Latitude 486, 425, 4350, 433CX, 450, 450CX 4 Meg/16 Meg 129/449 
1Megrd = = ~— 49.00 39.00 38.00 80487-SX (Does Al 183.00 6060378 (8Meg) Thinkpad 350, 350c, PS Note 425 229.00 DIK, DIN AT OOF, SFO econ cao «|e! ieMeg/22Med as 
{Megx4 (Zip Pk) - 24.00 2200 2100 - Intel SX (Does All) 49.00 pson ActionNote c, 660c, 660cx eg/8Meg/16Meg 
a56ePaae Di 725 675 «6505.95 intel SL Mobil 39.00 6060379 (16Meg) Thinkpad 350, 350c, PS Note 425 457.00 Epson ActionNote 700, /00c 700cx 4Meq/16Meg 119/499 
mse a(Saic Dy) - = 89H Cte VES 2900 4meweMen/TeMen/32Meg Thinkpad 700" rasAfzianee son dato ayy 80, Boe eo fMeo eM ioNeg 9 19/229/489 
d ‘ ‘ eg, 9, 9) eg L son ActionNote Me. e 
256x4(Page Zip) - 925 900 895 - Intel 20SX 29.00 4Meg/8Meg/16Meg Thinkpad 701 109/209/419 Epson ActionNote 4000 N iii Meg 
256x4(Video Zip) - S 1095 9.95 7.95 Lowest price on Intel overdrive chips 9267259 (4Meq) Thinkpad 701C, CS, Butterfly 109.00 Epson ActionNote te ata, 0, 4SLC/2-50 EM 
256x8(S0J) = 19.00 18.00 = : 9267261 (8Meg) Thinkpad 701C, CS, Butterfly 209.00 vores tompe +X, U2), Carer amet 2m Meg PCA 00053-0001 oaeen 
256 x1 : a aa 2h 9267263 (16Meg, 32Meg Thinkpad 701C, CS, Butterfly 419.00 ey oT MeaeMes ie 
64x4 - = a 375 ; : Gateway 2000 Colorbook 4/33 6Meg 
256x16S0)  - 39.00 2900 - ° (4Meg, &Meg, 16Meg) Thinkpad 760 119/239/449 Gateway 2000 486 Handbook or Liberty 119/488 
m56x16 SO) Edo — 39.00 , - - 8Meg/16Meg Thinkpad 820 390/729 Gateway 2000 Solo Series 8Meg/1 eMeaseMe 
Cyrix 33DX $49 Cyrix 40DX $79 4Meg/8Meg/16Meg/32Meg _—-Thinkpad 850 193/399/719/1439 HP Omnibook 300, 480, 425 Meg 83/129 
256x16 Video Zp - 48.00 29.00 - 4Meg/8Meg/16Meg/32Meg —_—‘Thinkpad 760 119/224/439/1469 HP Omnibook 530, 600 4Meg/8Mleg)t2Meg 119/229/419 


2 Hard Drive (810Meg) Thinkpad 760 529.00 HP Omnibook 400 4Meg/8Meg/16Meg 119/229/499 
CYRIX DRx’ 386 to 486 Upgrade clock Doubler Maa fape A 2000 MeN ied ey 
COMPAQ MEMORY MODULES tah i LZ 
CX486 DRx2-25/60.....199.00  CX486 DRx2-33/66......199.00  CX486 SRX2 25/60.....189.00 Wadect shere cite 6X25, X33, DX2-S0,DX2-66 4Meg/8Meg/t Meg sa 


119/219/469 
Midwest Micro Elite Sndbk $X33, DX3-50, DX4-75, DX4-100 4Meg/8Meg/16Me 1 
SIMM MODULES (CX Fe | $5.00 for SIPP) a reg Board Neg Board 99/201 be i nl Sndbk Plus D5-75, D5-90 cMeg/BMeg Meg | 321868 
\tsubda Ninja e e e 
Deskpro 386 25E/20E {Meg Module/4Meg Module 79/129 MPC Mode 1 3809 aMey Med /oMep 419/019/460 


erourenroare 
wow 
Ss 
= 
a 
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o 

































40NS 5ONS 6ONS  70NS = 80NS_—s_100NS {Meg Board/ 4 Meg Board 99/201 NCR Safari 3180, 3181 119/229 
256 x9 is = oa 10.00 9.00 8.00 Deskpro 386/25, 20 1Meg Module/4Meg Module 79/129 NEC Ultralite Versa, , V, MP__ 4 Neo/eMey hla OMe OP4104 —_119/229/469/589 
1M 9 (3 chi 3 21.00 21.00 21.00 it Deskpro System Pro 386/33, 486/25, 486/50L 2/8/32Meg 91/244/854 NEC Versa Removable Hard Drive 10Meg/1.3 Gig ceil : 
eg x 9 (3 chip) : ’ ’ Deskpro 4/661, 4/331, 4/251S, 37331, 3/251 2/4/8Meg 59/89/169 NEC Versa S, Versa 2000C & 2000D ane smog iMag 119/219/46 
1Meg x 9 (9 chip) = 7 26.00 25.00 24.00 =: 17.00 Deskpro “M” Series Expansion Board OK 119 NEC Versa 4000, 4050/4080 32Meq +19/219/469/790 
tees . i 7 - 89.00 Fa 84.00 - Deskpro 450, 466, 4100, 575, 590, 5120, 5133 4/8/16/32Meg 89/169/369/689 Packard Bell $868K. 286 ‘ac 286, 386SX want 
eg x 9 (9 chip) - - - - - Deskpro XE 4335, 450, 466 2/4/8Meg sang peel 109/209 Saat ori aN cra70 Meg egias 
Deskpro XE 560 (pairs) 4/8/16/32/64Meg 67/134/279/536/999 : ere eer. oMen/4Mewnns patie 
72 PIN SIMMS DIMMS ‘ Deskpro XL450, 466, XL560, xI566, XL575, 5100 xi590 4/8/16/32/64Meg 67/134/279/536/999 paveoe CEV24P. CF=580 9 Meg Ned 119/438 
(3-7) 1» @) (168 pin) Presario 433, CD$520, CDJV520, CDL524, CD$526, CDTV528 —4/8/16/32Meg 67/134/279/589 eal saa re 4Meg/8Meg/6Mey/SsMeg s1919aeoRD 
. 660, CDS660, CDS720, CDS724, CDS744, CDS860 Sanyo 17/18 NB 2Meg MBC-NBMEM2 
= 60NS 70NS — 80NS CDS920, CDTV920, 924, CDS924, CDS954 Sharp 6781, 6881, 6785, 6700, 6800, 6741 piloyaied 
x 361mg 35.00 34.00 38.00 Presario 400 Series, 600 Series, 800 Series 4/8/16/32Meg 67/134/279/589 Sharp 8150, 8650, 8660, 7700, 7760 Meg 119/439 
512 x 362mg 49.00 49.00 49.00 Presario CDS774, CDS972, CDS982, CDTV978, CDS974 (in pairs) 4/8/16/32Meg 87/134/279/589 Sharp 8700, 8800, 8900 4Meg/8Meu/16Meg 109/219/439 
1 meg x 36 4 mg 79.00 75.00 79.00 CDS992, 7152, 7170, 7180, 9546, 9548, 9564 Sharp 3010, 3020, 3050, 3060 Amegietie ee 104/199/439 
2x 36 8 mg 149.00 144.00 149.00 Prolinea 4/25S, 4/33, 4/338, 4/50, 4/66, CDS 1/2/4/8Meg 59/69/89/169 11 4000, } O00E, TI 4000M 4Meq/ rsa 170/768 
ee, ean Pisa ae Prolinea MT 4/33S, 4/50, 4/66, Enhanced 4/338, 4/50S, 4/50, 4/66 4/8/16/32 Meg 89/169/349/699 115000, 510 shea /t6Med wees 
1853664 rho 1388.00 1969.00 1888.00 $3 Meg a EE AIGEENGG 89/169/349/699 Extensa, 450, 4507, 455, 4557 Anegfehteg/teMeg 119/219/419 
: : : f mini, 5100 mini, 5133 mini 
vo oo ee ey jeMeg 369.00 Proliant 1500 5/75, 5/100, 1500R 5/75, 5100 (install in pas) 4//16G2Me 67/134/279/536 pater od 89,5 aoe sen (naa) oem a 
4x32 16 a 28900 25900 26900 3.3V 64Meg eal Prosignia 300, 575, 590, 500 5/90, 5005/120 (install in pairs) 4/8/16/32Meg 67/134/279/536 Tandy 2820, 3820, 38 30 Meg/4Meg/6 Meg 79/119/179 
8x 3232m 489.00 479.00 489.00 ; Proliant 1000 5/60, Prosignia 5/60 (install in pairs) 8/16/32/64/128 134/279/536/999/2000 Twinhead, Altima, Compudyne, 486SX, DX, Tandy 4860 4Meq/16Meg 119/499 
1x 304 mg £00 89.00 64.00 69.00 eM aa AMeg fal Proliant 2000 486/50, 5/66, 5/90, 2000R 5/66, 5/90 (install in pairs) 8/16/32/64/128 134/279/536/999/2000 Twinhead Slimnote 4Meg/8Meg/16Meg 129/249/499 
2x 328mg EDO 139.00 135.00 13900  BSyEpO 16Meg Cail 4000 486/50, 5/66, 5/90, 5/100, 4000R 5/66, 5/90, 5/100 Ultra 486 TS38 4Meq/8Meg/16Meq 129/249/499 
4x 32 16 mg EDO 269.00 259.00 269.00 Vv EDO 30Meq 4500 5/100, 4500R 5/100 Winbook XP 4Meg/16Meg 119/499 
8x3232mgED0 $58.00 549.00 558.00 SV EDO BaMeg Gall Zoos SBBSK Notebook (not the + version) 2he9 nckegis 
enith Master Spo eg -300- 
Coa COMPAQ LAPTOPS & NOTEBOOKS aoe 
Tere | 2M ‘A-180- 
imms/Dimms uels Compag LTE 5000 Hard Drive 810Meg, 1.3Gig 699/779 aa ax a/SX Beta >Meg ZA-180- age. 120° 8 
pun! Pro 72 Pin (install in pairs) / SIMMS 72 Pin, 3.3V 4Meg 119.00 Elite 5000, 5200 step iemen eee aaah Zenith Z-Note A25LN, LNC, LNP 4Meg 
55 PIN 33V «BMG 719.00 LTE/386S/20 Meg Module 121125-002 00 Zenith Z-Star 4/33 2Meg/8Meg 
55 pin’ 33V 16Meg 430.00 LTE LITE/20, 25, 25C aMeg Module 129769-002 159 00 Zenith 2-Star EX 4Meg/8Meg/16Meg 
72Pin, 33V 32 Meg Call TTELE0' 28 aC 16Meg Module 199769.004 309.00 LASER PRINTER MEMORY 
‘ eg Module -| f 
72 Pin, SV 4Meg 119.00 LTE LITE 425C/33C/25E/25L 4Meg Module 142337-002 134.00 
128Meg.......... bt pin, My pea 0 LTE LITE 425C/33C/25E/25L 8Meg Module 442337-003 250.00 
SV, 168 Pin (install in pairs) / DIMMS pinoy = 16Mog ier LTE LITE 425C/33C/25E/25L 16Meg Module 142337-004 460.00 AMOUNT UPGRADED OKBd 256k SO 1 2 8 85S CB 
16Meg Kit (P/N D3556) ................... 488.00 ni g SLT/386 4Meg Module 118305-001 129.00 rother 2 = == = = = = = =e 
32Meq Kit (P/N D2355) ............. sso, 976.00 144 Pin, 3.3V 4Meg 279.00 Concerto, LTE Elite 4Meg 144790-001 119.00 Canon LBP 430 | = - 9 - = = @ = =~ = = = 
64Meg Kit (P/N 3554)... 1959.00 144 Pin'3.3V _8Meg 549.00 8Meg 144790-002 219.00 Canon LBP 860, 1260 - - - 69 - - 9 - = 199 359 699 
3.3V, 168 Pin / DIMMS 144 Pin, 3.3V  16Meg Call 16Meg 144790-003 429.00 Canon LBP4, 4Lite, 4plus - = 429A SS 
144 Pin,3.3V 32 Meg Call Contura 320, 325 4Meg 139498-001 119.00 Epson 6000, Action Laser = 7 - 129 - - 229 = - 7 at 
144 Pin, 5V 4Meg 244.00 8Meg 139499-001 219.00 Epson Action Laser he 1600 - - 69 70 - - 9 - - 199 359 - 
144 Pin’ 5V 8Meg 489.00 Contura 400, 410, 420, 430 4Meg/8Meg/16Meg 119/211/437 sea Action Laser | = = 1A oe AB, = BIS ee eS 
Hee ay MS Sy Senet ne ee on ee 
in eg a eg + H > = oe a ~ = = — = = 
16Meg 146531-001 469.00 HP 3 EA 3p, 2P 2p. = SS a St SS ee 
INF MEMORY ease a breed et HP.4’4M/ 451° ASIMX” = -— = Oo & Be Hp = Ss 
eg : : Hp aP, 4PLUS, 4MPm 1600, 1600CM — - 19 39 - - 6 - - 134 - = 
HP 7 a 
MODEL AMT. UPGRADED AST PART # PRICE HP asi - - 6 - - - 8 - - 19 - - 
MSC, Advantage Pr) 0X33, ox05 aMe 200987003 16800 HARD DISK DRIVES HP SP. SMP, 4V, 4MV a 7 8 3 > 2 ODOT GB oo = 
vantage Fro e 4 - a = = = oa 
. ies 500987-004 279.00 CONNER MAXTOR WESTERN DIGITAL HP Design Jet 600, 890,200 - - 6 - - 8 - —- 189 369 689 
850MB CFS 850A $213 1.0GIG 7850 AV $219 850MB AC2850 $218 Deskjet 500, 500C, 510, 55 : Ghee es oe Oe Se ee 
32M 
eg  500987-005 536.00 
Premmia LX P/60, MX4/66d, 4/100T, P/60 8 Meg 500987-003 158.00 1.2GIG CFS 1275A 240 1.2GIG 71260 AV 242 1.2GIG AC31200 240 HP Dekel Hi S0GR - - - 6 - - 8 - - 1299 - = 
. Meg 501340-002 279.00 16GiG — 287 16GIG — 285 1.6GIG AC31600 307 ie EU O19E 54 = = = - 39 89 = - 144 299 - 
32 Meg 500987-005 536.00 aser - - - - - - - - - - - 
64 Me 501569-001 Call IBM Laser 4029. 4037 - ee ee ee 
porns 6 ig a Ce y RS Cee an 2 
remmia i ; eg | 4 a a aa = = <a 7 me a 
P ia MTE 4/33, 4, P M 1159-004 Lexmark Medle ic, mo 4SX - - Call Call Call - - - - - - - 
MILAN eV Setley server BaMea — Sorts9-008 1073.00 PCMCIA VERSION 2.0 Leamark, Opal, LX RRX oo - =m T= 184 279 689 
Power Premium 3/33, 4/33, 3, 4/338, 4/50d, 4/66d 8Meg 500780-001 198.00 PRICE MODEL Lexmark’ Valuwriter 300,600 = = 809° 169. = me 120: eS Se a 
Premium 486/25, 486/255, 468 33, ao 33E S-RAM Cards 1MEG $1 19 Portable CD ROM (2x) & Card ae pall 200, 400, 600 7 = 59 69 - > 129 2 7 . 7 = 
Pea aa eid aso Sal Cards 2MEs 133 $2 pe eg 
Halle Audio Card - - = Sie en Ot a Se ce te 
Bravo 486/25, 486/ 2Meg Kit  500780-005 68.00 28.8/14.4 Data/Fax Modem 189 rdbatarhe ki 400 = pee oe pee eS eR 
Advantage 486/25, 33 a9 486/33P, 486 SX/20 : 14,400/14.400 Data/Fax Modem 94 pleat thera od Oki 4006, 4 iQOEX, 410E, 410EX = - - 89 109 169 - 1899 - - - - - 
Premium SE4/22 8Meg Kit 500780-001 198.00 Readwriter Card (15A Slot jag Pe gare ive Oki 83 : a | a a a 
Premium SE 4/50, d, 66d, P/60 + Meg 500780-003 34.00 eae nel ek oy Type I! 340 Mg Hard Drive 5 Oki 2 . = aC. Ss oe se eS 
Prem. 386/33T. 386 SX16, Prem.|l 386SX.20. 386/25 pe ey 500780-004 99.00 Lan Ethernet (Coax), (10 Base T) 89  Xircom Combo Ethernet + Modem || 28.8 Adapter 549 ter Oe 2B 9500 - - - 139 - - 227 - - - - - 
Premmia GX P/90, P 8Meg Kit‘16MegKit 501565-001/501566-001 158/278 ee Packard Bell 9815 7 = 7 29 = = 2298 = HF 
32Meq ee 50196/-091/501868-001 87/1072 FLASH RAM (ATA) — Works with Digital Cameras Kodak DC-50 & More Panasonic 4410/4430 = 2 eee Se Se Se 
AST Cupid Board 500818-001 4Meg-169 8Meg-256 16Meg-399 OMeg & 40Meg-CALL NON ATA-CALL p, - - Se ee we se 
Panenie 4400/5400 89 99 189 
‘anasonic = = - = = - = = - 
‘ bs Panasonic 4440, 5410, 6500 - - 79 99 - - 9 - = = = «= 
Pe AMBRE eo ee CUSTOMER SERVICE & TECHNICAL: OPEN MF, SPST sham sabi,geeo,onio.eroor = = = gh) SS eS SS 
: 5 + arp ,c, A, = = = = = cs = = = - 
Ambra Fant wa 8 Meo See OO ee Emmi = Rw > lw Sl we 
Ambra N Series aerte/6 1 Meg 139/219/320/439 Trademarks are registered with their respective companies. TI Microwriter P - - 99064790 «O ti 2 ee OS 
mora eres 
Ambra N=75, N-100 aren 139/269/524 H.P. COMPATIBLE FONT CARTRIDGE 






BAR CODES Bar Code Reader Fonts 
IBM 4019, 4019E, FONT CARTRIDGE 209 Fonts, Turbo Card 


We also sell Memory for: Dell, Gateway, HP, 





DEC c Z ith A NEC d E TURBO 25 opal eae ay cree s eo eee IN ONE!™, 143 er 
Fonts (compat. with Epson Action Laser I/ and a VUNG) sscvic cckswexestdsvensscnsdintsesssad -00 
, oun, Zenith, Acer, an pson TURBOSCRIPT™ 109, 109 Scalable Fonts to Any Point Size HPS. 3, 3D, 3P, 2P, 2P+....149.00 
TURBOSCRIPT™ 109, 109 Scalable Fonts to Any Point Size HP2 00... eee eeeeeseereeteeereeee 179.00 
NO SURCHARGE FOR MASTERCARD, AMEX, VISA OR DISCOVER. PURCHASE ORDERS ACCEPTED FROM FORTUNE TAX & FINANCE FOR IBM 4019, 40196, 4029.0... 139.00 







TAX & FINANCE CARTRIDGE .......0.0.0.00 0. 


OKI 400, 800 41 fonts, 11 typestyles ....... eee 
charges verified for fraudulent use. SORRY, NO REFUNDS AFTER 30 DAYS — EXCHANGES ONLY. If you receive defective 


" HAR i 
merchandise we exchange only—no refunds. We accept MC, VISA, Discover, AE, prepaid orders, purchase orders, wire LAPTOP, | pl@wea:{eole) 4 2. 5 D DR "73 


transfer, COD (cashiers check) orders, cash & cashiers checks. Orders shipped by UPS, FEDX must be signed for. ge ae 5 
* ALL MANFACTURER PART #'S ARE FOR REFERENCE ONLY * MINIMUM ORDER $40.00 » NO REFUNDS ON SHIPPING. 29895 Lockness Avenue e Torrance, CA 90501 2.5” IDE Internal Hard Drive — Most Notebooks Supported 


B10MEG 12.5mm $499 1.3MEG 190mm $799 
SECURITY WILL ~=—sag})y,, 
310-539-0019 CALL WINDOW — CALL 


FAX: 310-539-5844 = \Nowopen ‘TOLL FREE iicendtanis) gag “Ublect te Chenge oe 10:00 asm. t0 19:00 noon 


2000, GOVERNMENT & INSTITUTIONS. California orders add 8.25%sales tax. Returned orders or ordered wrong parts are 
subject to a 20% restocking fee. (Memory chips not installed in boards.) We accept International orders shipped via UPS 
Air, APO, FPO orders welcome. Customers are expected to pay customs and “other” charges if shipped int'l. All credit card 





PRICES MAY FLUCTUATE. NTT "FOR LATEST PRICING! | 
Circle 117 on Inquiry Card (RESELLERS: 118). 





Control PC, Macintosh, and Sun 
Computers from 1 Console! 





—@ Supports any mixture of PC/Macintosh computers and 
Sun workstations - up to 4 in all 


M@ Any platform’s peripherals work with any type of 
computer in the system 


M@ Full multimedia capabilities; keyboard, 
mouse, video, microphone, speakers, 
and serial port available 







—@ Multiple users can access different 
computers simultaneously 


—M Convenient desktop size unit 





COME SEE US AT 
COMDEX CN in Toronto 
July 10-12 at Booth #1649 


AUTOBOOT 


COMMANDER Li? 


® 
KCYBEX™ 
Cybex Corporation 
4912 Research Drive Huntsville AL 35805 USA 


(205) 430-4000 (205) 430-4030 fax 


http://www.cybex.com/ 





Company 





PC is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a trademark of Sun 
Microsystems. Cybex, Commander, AutoBoot, and 1xP are trademarks of Cybex Corporation. 


Dealer Program Available Made in USA 





Circle 119 on Inquiry Card (RESELLERS: 120). 








apaeremmen ene 





SEMICONDUCTOR 


ALPHa fil 








Sennen? 





ELL POWERLINE 


Starting at $2995 


275MHz (128-bit DEC Alpha 210644) basic system with IGBHD — From $2,995 
300MHz (256-bit DEC Alpha 21164) standard system with 2GB HD From $6,995 
333MHz (256-bit DEC Alpha 21164) advanced system with 4GB HD From $9,995 
400MHz (256-bit DEC Alpha 21164) super system with 9GBHD = From $14,995 


Polywell also carries a line of Alpha Portables, Disk Array Subsystems. 
Polywell specializes in custom configurations. 


800-300-Poly (7659) 
Tel: 415-583-7222 Fax: 415-583-1974 


Internet: www.polywell.com 
e-mail: polywell@ix.netcom.com 


Polywell Computers, Inc. 1461 San Mateo Ave., So. San Francisco, CA 94080, USA 


Circle 121 on Inquiry Card. 


Polywell introduces 
the Alpha Server/ 
Workstation 

to the PC market. 


Mainframe 
performance at 


PC prices! 


Operating Systems: 
Windows NT, 
DORN GIONS ADF 
OpenVMS 
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TRUER EE UPS & Battery BackUp System onet a“ o 
BCPERS280 280VA/175W Personal UPS (2 Outlets) $97 Po gridanie Fine cal in gat0r® oP and 
OMNIPRO450 450 Watts/280VA, 4 Outlets 203 aR\e A h ures plug wit ae artisott ig FOO 
SUPER7 7 Outlet, 18,000 amp Spike, Diag. LEDs, 7' Cord 19 fey Belle ter ard 00.3 compet. ae Sransier on 
TERM-6 Super Surge Alert, 6 Outlet, 36,000 amp Spike 32 e-TIBNC Ader 00) So" Ser 





saan ac 
UPSONIG PCMIGHT UPSO NI C 


Provides power protection (UPS, Surge) 
for PC stations, File Servers, 
Multi-User to Mini Computer Systems. 
PCM-35 350VA, 10 min. 

Full Load Backup, 14lbs - 
PCM-55 550VA, 15 min. : s Ga 
Full Load Backup, 32Ibs , Ora 
























10 Base T Patch Cables q 
CATEGORY 5 (100Mbps Standards) Colored Cable ONLY (No Boot) , | 
* Simply fill in with one of following cable colors desired: : 


70 (Gray) 73 (Green) 71 (Black) 74 (Red) 72 (Blue) 75 (Yellow) 
Altex No. Length 1-9 10-49 50+ 
73-66___-3 3 ft $3.40 $3.09 $2.83 
73-66___-7 7 ft 4.40 4.00 3.67 
73-66___-15 15 ft 6.44 5.85. 5.3/7 
73-66____-25 25 ft 9.02 820 7.52 
73-66___-50 50 ft 14.80 13.45 12.33 

















Wall Plates for Inserts CAT 5 Surface Mount Jacks (8P8C) 
l=lvory W=White Each 25 
Part # Description 1-9 10-24 SM8-2-5 Dual $5.99 $4.99 
KWP-1 1 Port $1.34 q 
KWP-2 2 Port 134 SM8-5 — Single 4.50 3.90 
day, : en Le Cat5 19"Patch Panels 
= Oo - * 
KWP-6 6 Port 1134 With 110 Punch Down Blocks 
Part # Desc. 1-4 5-9 
Cat 5-110 Type RJ45 Jack INSERTS || ppg94.5 8 Wire. 24 Port $99 $96 
Available Colors:White, Ivory, Black, Red, 
Green, Yellow, Orange & Blue PP848-5 8 Wire, 48 Port 199 194 
KJ-110WH (White) $5.50 $5.00 — 
KAN Banke ee sss snag | Modular Plug, 8 pin for 24 AWG Solid Wire \®\ 
KP-INW Blank White 0.30 0.25 1-99/.38 100-999/.30 1000+/.25 ie 
KP-BNC _ BNC Feed through . 
Ivory 3.00 273 Replacement Power Supply, 230 Watt =i 
KP-BNCW BNC Feed Thru White 3.00 2.73 
KP-ST ST Insert 6.50 5.91 PS230MINI 
(UTP) Unshielded Twisted Pair 199° 100990 © 1000 KE, 
VDC5-4 Level 5, 4 Pair, Unshielded CL-2 PVC $0.15 $0.10 $90 | 
VDC5-4P —_Level 5, 4 Pair, Plenum aE 0.45 0.30 a7 i 


eh. 














Bi-Directional Printer Cables Each = http:/ / W W W.altex.com 
PPC1284-6 DB25 Male to Centronics 36P Male ( 6 ft) $12.95 : : 

PPC1284-10 DB25 Male to Centronics 36P Male (10 ft) 15.95 § 6X COROM Drive BOCA 
PPC1284HP-6 DB25 Male to Half Pitch Centronics 36P Male (6 ft.) 19.95 fa 


‘ . 900Kbps data transfer . 
2 MITSUMIE jt: 30mps access. VOYAGER 64-Bit 






















Part# Description Each i : ne : 3 
PPC301-6 _ Printer Cable DB25-36 Pin Centronics, 6ft. $2.99 | aie eure Lightning Fast” PGI 
25MM-6 DB25, 25 Line Cable Male to Male, 6 ft. 3.99 ATAPI interface definition allowing Graphics Accelerator 
25MF-6 DB25, 25 Line Cable Male to Female, 6 ft. 3.99 connection to standard IDE, offers SVGP64 BOCA Voyager 
HD15MM-6 15 Pin High Density, Male to Male, 6 ft. 4.99 front panel headphone jack, volume 64-Bit PC] 2Mb 

KEC-6 AT Keyboard Extension Cable, 6 ft. 2.99 ™ control, has motorized front disc Graphics Accelerator 
PS2KEC-6 PS2 Keyboard Extension Cable, 6 ft. 3.39 | loading/auto eject and is MPC2 

MEC-6 AT Monitor Extension Cable, (9M-9F) 6 ft. 2.99 oa 

PS2MEC-6 — PS2 Monitor Extension Cable, 6 ft. 3.39 pea SVMP64 BOCA PCI Voyager, 






ATM-6 AT to Modem, 6 ft. (9S-25P) Movie Player, 16-Bit, 1Mb 






CPU Switeh 


MASTER VIEW allows one console to access six 
servers (CPUs). Supports VGA to Multisync, 
has built-in buffer, is Daisy Chainable, AutoScan 
or Manual selection (3-40 sec. scan interval), 
Perfect for computer room access to fileservers, 
trouble shooting, testing or Q. C. 
CS-106 MasterView (AT Only), 1 to 6 
CS-104 AT/PS2 MasterView, 1 to 4 269 
CS-102 AT MasterView, 1 to 2 219 
VIDEO SEPARATOR - Video Signal is enhanced 
for distance up to 210 ft. (Daisy Chainable) 
VS-104 4 to 1 $119 
VS-108 8 to 1 179 






5 Texas Locations 







(210) 637-3200 ¢ FAX: (210) 637-3264 






(210) 828-0503 FAX: (210) 340-2409 







(512) 832-9131 © FAX: (512) 835-1328 











(214) 386-8882 © FAX: (214) 386-9182 








CORPORATE, INSTITUTIONAL & GOVERNMENT POs WELCOME. NET 30 TERMS AVAILABLE UPON APPROVAL 
=; TERMS: For C.0.D. orders add $5 per package. Minimum $25. Cash or Cashiers Check only. For orders under $99 add $3 handling 

j= charge. All shipping is FOB San Antonio, Texas and will be added to your invoice. Texas residents add 7-3/4% sales tax. All 
returns require RMA# and must be returned in original condition. A 15% restocking fee will be assessed on product returned in non- 
= resaleable condition. Prices subject to change without notice. We are not responsible for typographical errors. 






(512) 814-8882 © FAX: (512) 814-8812 











S| ot a: STANDARD & PS2 


- VERE: INT. “INT. SRR EM, & 
PT NERS eiMetoe saqesas Sian Tae necn s7oyace Coram 
: 269-319 FACTORY NEW-5 YEAR WARRANTY 
Be 24GB 8.5MS <S400RPM 739 


24GB38.5MS —7200RPM 776 
E 4.26B° SMS 7200RPM 4189 
YEAR W 


Ri 

1D 4049-119 

aie seas ae oe 8 Ge 86 Oy Seagate 
MC1936 3.06 6S ST3630A 850) : 

MC3243 4.368 SCSI. 16 = As 25YEARWARR FACTORY NEW-5 YEAR WARRANTY 


S ase ta T31230W —«1.0GB 3.5x1" 
|: SSG ero ee MEI994 { 899-2 : e 43GB : : : ‘GB 75M : jones STS2550W 
ores ee (DE vt 408 1. iS BMS IE 1300-1549 ST seh saw ams 3.5 
eee : 2 ; Ae Dee 2 268 60, 78, 80, P70, 55SX ST410800W 90GB 11MS 5.26" 
J2B0FRS 1.268 12MS FSCSL-2 , 9 V1999-2' = eerirs SE eT G09 
12MS is Quantum 
"FACTORY NEW-5 YEAR WARRANTY 
; : 2) ASS RES RE TIS 40800N 90GB ; IDE: ee SESi-2 7 XP32150W 24168 8MS 
SOB50TRS 850MB 72MS F.SCSI-2 ze WA Y iNT: < RADIA 2M wrod «(BM _PS/2 INTERNAL DRIVE KITS VP32210W 
ATLAS SES! 2 SERIES-5 YEAR WAR. IDE 30-8086,30-286,25-8086, 25-286 © GP3430W : : 
RPS2150S 21GB SMS 7200RPM 43GB 14MS (OE : - 830M8 IDE 9 XP34300W = 4.3GB_ BMS 
|“ XP343005 4.268 SMS 7200RPM 1018-1170 CFSE35A : 4 : 10GB : 399 MICR 
CFS850A — ee eee 
: : : CESI2Z75A 1. 1aMS . : ee : _ Se mae tee eh FACTORY NEW-5 YEAR WARRANTY. 
_ SATURN SEBIES-3 YEAR WAR. CESIG21A 1) iE o ; = McAZ2IW 2. 3.5 


c Fulrisu mommy Fess 288 ssc e-t4 | peel ee Sd ae | a 
J “% WESTERN DIGITAL (= _om wee. : “a 


ii ~ ok OY 
Mi614t 1.168 IDE $795-345 FACTORY NEW-3 YEAR WARRANTY. INT-EXT. WORKSTATIONS, 


IDE 389-509 
10MS SCSI 499-649 (NOACZO95 G80 


40MS SCSI 899-1024 a e ; y - : sere 
WDAC31265 4.268 f = v4) as 
WDAC212004 12GB DE 21! PENTIUM-100 BURST, 1PCHISA 
WDAC31600 14.668 24 t i HAR 
WDAC32100 2.168 iE 5 2 PENTIUM-120 "BIOS, 4-72PIN, 
LiGE 14MS WE $202-352 


: FACTORY NEW.-2 YEAR WARRANTY INTEXT WDAC32600 25GB 10MS. 5- = : rae: PIN PARITY/S-BIT | PENTIUM-133 UP TO 128 RAM, 
Se Fo RE 4MB X 9-70NS SIMM 3 CHIP $75 ADD $10 FOR CPU FAN 


: etc iS OF ae SS Eo ALR‘ APPLE-AS eT= 4MBX9-GONSSIMM3 CHIP 75 © | PENTIUM-150 | CALL FOR PRICES ON PENTIUM | 155 | 54 


‘2168 9.5MS.S 1 BROTHER‘CANON |.” 4MB X9-GONS SIMM 3 CHIP LOGIC 59 | r 
NOTEBOOK HARD DRIVES  DEMOVABLES OPT Py EPSOMEVERER 2 4MB XS-70NS SIMM 3 CHIP LOGIC 59 | PENTIUM-166 | PRO MOTHERBOARDS & CPU'S | 155 | 69 
TOSHIBA / L HEWLETT-PACKARD. _4MIBX9-80NS SIMM9CHIP__75 INTEL-486DX2-66 


: IBM- LEXMARK = 4MB X 9-70NS SIMM 9 CHIP 75 | 
: Raieee e eek _ a = = NEC * | INTEL-486DX4-100 
Drrccceswie toms ioe soso REN raibee Dauves Serpe eore oe a “"4MB X9-GONS SIMM 9 CHIP __75 | 6 


= SHARP:SUN'SILICON. _1MBX9-100NS 9 CHIP SIMM 20 [ANID~4860X2-66/0X4 10 
GRAPHICS:TEXAS INST. _1MB X 9-80NS 3 CHIP SIMM 44) 


Enns eae [ie TOSHIBA’SRAM-FLASH — 1MBX9-80NS 9 CHIP SIMM 25 
NB: s300 CARTS. 105MB/200M8. — 1MB X 9-70NS 3 CHIP SIMM 25 oe . = 
e uc 2 VIDEO BOARDS | ime xs-7onsa cup simm 30 PROCESSOR | Cyr ix 228% 102222: 2UKe.. 
apy Seagate FUHISU “= 1MB X 9-G0NS 3 CHIP SIMM 25 UE GRADES | SI iis sien ws cosnne: 
BioMB Jems. a6 EXTERNAL OPTICAL DRIVES — IMB X9-GON59CHIPSIMM 30 Tee oie INTO A ae. ey en ret 
: B X 9-70NS/60NS SIMM _350 | . oe es 
ee eee yom X SES nS SIMM an OverDrive® ODPR/ODP-75 *163 PENTIUM 83-525 
SE eS Nee aa ee a PRE eT PROCESSORS 00-5127 | PENTIUM 133-53 
- Semmes Stealth 64 2120%L, ORAM, IMB, PC) VLB. 149. ; 
f : $35-42 SUAS Salt 422200. DRAM. 2M PO LB. 188 1MB X 8-G0NS SIMM : | C A s 
LOpPY 144Me @ 7 OMB ty pene ess IMB X 8-70NS SIMM 25 | = de 
 MITSUMI __Steath 64 Video 2121TV, DRAM, 1MB, PCL 2 : Hi PERFORMANCE IDE CONTROLLERS 
4MB,3.5" / widrackets ........$28-35 ath of Wieo 2211 BRAM, 2 re oS PUES SS iT = — adapfec te Go erst High Pert oe Card oe 
Mi Gos Steath Gi Viceo saad, van ome ws 328 ET ETT 69 | Go ROM 16-Bn Scot Kt BHD. 4FD (up 2.880) 
$ | FOC 1 W/CON 40 a 16 BRISA-SCSI 2 KIT 2 Pee 
10 KEVTRAC fe 302100, ORM tye ect 219 _ a PIN SB SIPS 1S BUSASCSI 2 (7 DEVICE CARD: Tape, BVO Accel. 
| Ege 30 S240K., DRAM, 2B Pot ic) 1MB X 9-IO0NS SIPP 25 § eS ce : = BB A506 | f 
a PECIAL | IMB X 9-80NS SIPP 3 CDR2225 4 Spead, SCSI. intext . $ 105 soleeece ‘ S Kidd  35-Bit VEB Fast sesi2 Kit eS $t¢ 


CDR512 6 Speed, SCSI, Ext. S Micro 32-Bit EISA SCSI-2 Kit. 
1MB X 9-60NS SIPP Goad TCD Chatee: axe) 2o40K 32. 75 « 32-Bit EISA Fast SCSI-2 Kit. 2s 
204 Wide K 32-Bit EISA Fast Wide SCS Card. . 
256K X 9-70NS SIPP Gh Uitr . 32-Bit PC! Fast SCSI-2 Kit 2 


ae 25 
Ti Pranhion } i : 2274 A KIT, 14H) ; --$2-Bit PCI F: de SESE? KES: 
Fl Graphies Xoression 2MB ASA, VB. PU 109 72 PIN MEMORY . eee ast Wide SCSE2 Ki 


Oo; 
5428 a | gis 
; BOARD ' IMB X 9-70NS SIPP ie | «CDRS121 6 Speed. SCSI, Int. 2: 1542CPK Bus Master Kit 16-Bit ISA BusMaster Fast SCSI-2 Kit. 2( 
e 6 1640K obhan OE 


3 E TECHINOLGGIES RC 3 RC 


: | R625Vi_ Enhanced SCSVAD Reta Seer ce once 
4 = = Se SNES f BA] CHE CONTOHEE 5. 
256 X 36-1MB-70NS 30 co Oe : | _KTAI0A VESAMDE Cache Contraller 
| 512 X 36-2MB-70NS 50 | 3940 Dual Channet pao % KTQIOA PCIIDE Cache Controlier 
wo bes ben | | 512 X 36-2MB-80NS 50 | E 45x 26 255 SZ BIE WIDE PCL QUAL GHANNEL AA TELA 
ao Uk CE PX-45CE 45x, SCSI Ext, 256 Cache... ; 
Voyager 1MB VL-Bus BE EEE Px-630S 6X, SCSI, Invent 256 Cache 299-449 
is oe an : |) 1X36-4MB-70NS/GONS MAJOR 66 PX-83CS 6X, SCSI, InvExt 266 Cache. 425-515 


WinTurbo VRAM 2B ISA VB. PCI. 


sos cot sl A re Namber Nine (CTE ae PIONEER 

oe RT (1/5PAK TD ooex vis MBoram pc. 190 MP2 EUE LOMA MEM MRP 024X_ S-CD Changer4.4 X, SCSI, Invit $299-449 IDE & SC 

3.59.25 CONVERSION KIT 15 oes vidos 00 268 BRAM BGs | 4804X 18-Disc Chanager 4X, SCSI, Int... 1815 pc200  2FD/aH 
- ee ete) | 4X36-16MB-70NS/B0NS LOGIC _195 | | S080. SP BR PCI BusMaster DE Caching. 18 
COLORAD a HON KIT T8844 9° gfx motion 531 MB ORAM PCL MLS 225 BENET STEM Mee a0 BisMaste SUSDE WB 178 


: MEMORY SYSTEMS eS _ GPX Motion 771 2MB VRAM, PCI VLE .. : 2 a 
mbo 1400 internal. $299 | Ae 4M8 VRAM. Pci iB 445 BLD lies yay ord ee [ 425 oe gr ere 


Dae ee ai aa oe | BX36-32IMB-GONS LOGIC [THE Cos-765 AXinvex SCS... 199-269 


Imagine 128 4MB VRAM | 8X36-32MB-70NS MAJOR 450 | TEAG 


OGB SCSI-2 1/4 ; 80 MB SOM Sree. imagine 126 GMB VRAM ... 1299 ee 
T60 2-4GB SCSI-2 DAT .. 994-111: . | 8X36-32MB-GONS MAJOR PACT = CD-55A_SuperQuad 4X AT Drive... $99-240 


_ EXABYTE _ Chara ‘EDEN LDA 
42000 468 TAPE INT/EXT.......$799-950 TapeStor 420MB Paceliel Por Ge es 1 X 32-4MB-70NS/60NS 50 TOSHIBA 
TH 


| B205XL 3.5-7GB TAPE INT/EXT 1276-1448 TapeStor 850MB inter 188 SVGA IMB 1024 X 768 ISA... 88 PPP EYAL OD a ie 
‘8505XL 7-14GB TAPE INT/EXT .....1998-2198 Tape! 330 SVGA 1024 x 763 1MB ViB VGA card.98 2 X 32-8MB-70NS/GONS ae ee: ea anres s 109 
= | 4X 32-16MB-70NS/60NS 180 3701-6. Speed SCSI intext. ( : 


CcPu’sS-INTEL-AMD-CYRIX — 8 X 32-32MB-70NS/60NS 375 MITSUMI 

ee : FX400 4 Speed INVEXtIDE. =] 
iT bene ABGDX4-100 105; P-PRO 150 662; 586K5-P75 89  1IMBX1-IQ0NS $6.00 FX600 6 Speed InvExt IDE... 104-254 
S60X-33 $35 PENTUM75 125 /P-PRO180 793, @> VIREX imex1-s0ns 6.25 | —“MB/SMB EDO 55/110 
BOGSX-25 35 PENTUMSO 151/P-PRO200 871! coe-1a9 69 IMBX1-70NS — 6.50 16MB/32MB EDO 195/395 to |) CABLES ™ “ei _ 44.4 internal... 
AS6SX-33 35 | PENTIUM 100 161' AIVIDD 586-120 90 IMBX1-650NS ‘6.75 ——————————————— é§é§ MURR GR i 3B8 imemalye 
&S6DX-25 75 | PENTIUM 120 225 | 48GDX2-66 $39) gg6-100(P120) 186 = «256K X4-100NS 6.00 teh eerie eet corde CABLE : 4 ates i 
AGGDX-33 45 | PENTIUM 133 311 | 486DX4-100 49) G86-100(P133) 231 | 256K X4-B80NS 6.25 ees Oe aR ~ (Dt 
486DX2-50 45 PENTIUM 150 437 | 486DX4-120 75) 686-100(P150) 290 = «256K X4-70NS 6.50 © CENTRONICS 50 TO CENTRONICS 50 GFT 25 2 


= = e a. Tee CENTRONICS 50 TO CENTRONICS 50 3FT . 20 
SOGDK2-66 61 | PENTIUM 166 600 | 486DX4-133 el use were sot 256K X4-H0NS 6.75 GENTRONICS io he es = 
ee S eS 


MATH CO-PROCESSORS CACHE MEMORY ys “mee Sesh 10 ScsH ‘3° ss BB PERIPHERAL 

NE Sx-25 25 —W. EL SCSI oenwoctoworeroe a8 jit eeMeden me 
80487SX-25 25MHZ 195 | : oo Modern E 

piel en 16MHZS75 | c=WRDEX BX8-15 $5.00 | 32X8-25 7.80 wR 400N HARD DRIVE INTERNAL CABLES 

g0387SX-20 20MNZ 75 | sape7ox-25 2smnz so | 8XO-20 4.50 64X1-15 15.00 a ss BO.PIN RIBEON 6/67 DEVICE 25-3005 

ae ees BOC re §6er. 2 SES CAST OF DN WOES COZ DE 

S03070X-20 25MNZ 75 | Cr ezpameess | 32K0-15 10.00 | 128X8-25 25.00 Jed | See 

8O387DX-25 S3MNZ 75 39X8-20 8.00 128X8-15 40.00 gets : ae 2 PLOPPY & IDE CABLES SET... 

804S70X-33 33MHZ 75 | 387DX40MHZ 58 . : is . PASSIVE TERMINATOR. 


INTERNATIONAL 1 S300 ?9G4 | SG 40 ) GOVERNMENT - EDUCATIONAL CORPORATE 
ee CO Z Z ee < - sINTERNATIONAL ORDER SPECIALISTS 
TECHNICAL SUPPORT 2] 5-922-2904 FAX 1-21] S5-922-6920 =| ee : ALL CREDIT CARDS ARE VERIFIED FOR FRAUDULENT USE. HOURS MOW-# a AVAILABILITY SUBJECT 10 CHANGE, ORDER LES OPE 
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ALL FORTUNE 2000 
PURCHASING AGENTS PA 19106 



















2X CD Recorder 

1X CD Reader 
Complete PC Internal with drive, mastering 
software, controller, & 5 disks $849 
Complete PC External with drive, mastering 





software, controller, & 5 disks $949 
Complete Mac External with mastering 
software & 5 disks _ _____—« $899 
4X CD Recorder pest wee 
4X CD Reader pERFORMA 


‘Complete PC Internal with drive, mastering 
software, controller, & 5 disks $1219 
‘Complete PC External with drive, mastering 





software, controller, & 5 disks $1319 
‘Complete Mac External with mastering 
software &5 disks ___$1269_ 
Hewlett Packard 4Xr2Xw Complete PC Kit $989 
Smart & Friendly 2Xr2Xw Complete PC Kit $829 
Pinnacle Micro 4Xr2Xw Complete PC Kit $909 


Yamaha bare drive 2Xr4Xw $749 4Xr4Xw $1119 





Sanyo 4X 190ms $115 Sony 4X 250ms $129 
NEC 4X 200ms $122 Pioneer 4.4X 140ms $169 
Plextor 4.5X130ms $249 Teac 6X 160ms $245 
NEC 6X 150ms $269 Plextor 6X 145ms $289 
Toshiba 6.7X120ms $239 Plextor 8X 145ms $415 
Toshiba 8X 145ms $299 

IDE (ATAPI) CD ROM 

Mitsumi 4X 230ms $65 Toshiba 4X 190ms_ $71 
Teac 6X 110ms $119 NEC 6X 145ms $99 
Toshiba 6X 170ms $99 Teac 8X 110ms $169 
Toshiba 8X 145ms $159 NEW! 10X 130ms $289 
CD ROM CHANGERS 

IDE-Internal 

NEC 4X 4Disk $189 NEW! 3Disk 4X $155 
SCSI-External 

Pioneer 4.4X DRM-624X 6Disk 190ms 256K $319 
Pioneer 4X  DRM-1804X 8Disk 300ms 612K$1899 


7 Drive CD ROM TOWERS (1-21 Drive towers & other brands available!) 
Sony 4X $1549 NEC 4X $1489 Pioneer 4.4X $2029 
2549 iba_ 8X _ $3449 










OPTICAL DRIVES 

230MB_ Fujitsu DynaMO Bare 
230MB_ Fujitsu DynaMO Parallel Ext with 1 disk $439 
230MB_ Fujitsu DynaMO PC Ext w/controller, & 1 disk $499 


$419 


2.6Gig Maxoptix Int/Ext $1925/$2025 
2.6Gig HP Int/Ext $2125/$2225 
SYQUEST DRIVES 


EZ 135MB °13.5ms, 3600rpm, 128K buffer, 3 1/2" drive 
Internal IDE with disk / External SCSI with disk $190/$199 
External parallel port with 1 disk $249 
270MB ° 13.5ms, 3600rpm, 128K buffer, 3 1/2" drive 


Internal IDE (5Q3270A)/ with 1disk (S3270AC)  $299/$339 
External for parallel port with 1 disk $429 
SCSI drive (SQ3270S)/SCSI external(S3270X) $339/$399 


200MB °15.7ms, 3220rpm, 64K buffer, 5 1/4" form factor. 
SCSI drive (5Q5200)/SCSI external(SQ5200CX) $339/ $399 
Genuine Syquest Media Qty 2-5/5-9/10+ or with drive 
44MB $48/43/40 88MB $53/48/45 105MB $56/54/51 
135MB $27/24/21 200MB $79/74/71 270MB $60/58/55 
IOMEGA DRIVES 7 | 
1OOMB ZIP + 3.5” x 1" high form factor [A da pte cl 
External SCSI w/ 1 disk $199 |controller| 
Parallel External w/ 1 disk $199 | A1SOS5CDKIT| 
| only $49 when} 
| purchased with | 
Zip or Jaz drive. | 


1 Gig JAZ + 3.5" x 1” high form factor 
Internal SCSI w/ 1 disk 
External SCSI w/ 1 disk 


$499 
$599 






Prices include 1 free tape! Save $10 with hard drive! 

1Gig Seagate $159 800MB Seagate $141 

1.7Gig Seagate $219 4.4Gig Seagate $259 
Parallel External for printer port 1 Gig $269 

SCSI TAPE DRIVES (bare, no tape) 


2Gig HP DAT $609  2-4Gig Seagate DAT $679 
2Gig Seagate DAT $599  4-8Glg Seagate DAT $859 
2-4Gig Seagate QIC $349  4-8Gig HP DAT $879 









2-4Gig HP DAT $699 












Call for our latest catalog. 


ExaByte 8mm EXB-8700 Tape Drive 
The sleek, stand alone drive features a 7-gigabyte 
native, or 14-gigabyte compressed capacity, 
backup rate of up to 60 megabyte-per-minute. 

Complete backup kit includes: External drive w/ @ 
controller, cable, 1 tape, 1 cleaning tape, and a C 
ROM w/ Arcada backup for DOS/WIN and you 
choice of Arcada for NetWare, Arcada for NT, Chey- . g 
enne for NetWare, or Palindrome backup director. EXAB YE 
$1489 alone or $1479 with hard drive purchase. 
Add an Adaptec controller [A1505CDKIT] for only $49 


ee sn tS SSeS Een ee 








| Out of drive bays? Looking for an easy 
-§— way to upgrade your hard drive storage 
Capacity? This hard disk card from Smart 
' Storage Solutions is the answer. Just 
insert the card in a 16 bit slot. It comes 
preformatted and will work in any 386 
or higher computer. 


$299 2Gig [SSS2GIG] 





$439 


2.5Gig [SSS2.5GIG] $499 


MC) 


eae 


With all the Removability Advantages 
31/2"x 1" drive, 10ms 2 year drive warranty, 
5 year cartridge warranty. Compatible with 
SyQuest 270 media. 

Internal SCSI with 1 cartridge $389 
External SCSI with 1 cartridge $449 
Parallel Ext with 1 cartridge $519 












SCSI 


cor 





1-800-525-0360 


8:00am - 8:00PM Mon-Fri 9:00am - 3:00pm Sat CST 













Converts any 3 1/2” hard drive into a removable 
drive. Great for transportability, data interchange, 
or security needs. Extremely high quality construc- 
tion. Metal cartridge and frame, cooling fan, SCSI 
unit has ID select on the cartridge. Qty discounts 


available. System Extra Cartridge Extra Frame 
IDE $79 $39 $49 

SCSI $85 $40 $54 

WwW 











IDE Speed RPM Brand Model Wty Price 
631MB 14ms 3800 Seagate ST3630A 3 $170 
639MB 1ims 4500 Western Digital AC2635 3 $170 
850MB 10ms 4500 Western Digital AC2850 3 $182 
850MB 14ms 4500 Quantum TB850A =3—s $185 
1080MB 1ims 5400 Seagate ST51080A 3 $196 
1080MB 9.5ms 5400 Fujitsu M1606T 3 $209 
1084MB 14ms 4480 Maxtor M71084A 2 $200 
1090MB 11ms 4500 Fujitsu M1614T 3 $195 
1250MB 15ms 3600 Quantum BF1250A 3 $200 
1280MB 12ms 5400 Quantum FB1280A 3 $216 
1280MB 10ms 5200 Western Digital AC21200A 3 $205 
1282MB 10.5ms 5400 Seagate ST51270A 3 $207 
1330MB 12ms 4480 Maxtor M71336A 3 $207 
1624MB 10ms 5200 Western Digital AC31600 3 $249 
1625MB 10.5ms 5400 Seagate ST31640A 3 $275 
1626MB 12ms 4480 Maxtor M71626AP 3 $249 
1700MB 11ms 4500 Quantum SR31700A 3 $247 
2004MB 12ms 4480 Maxtor M72004A 3 $289 
2100MB 10ms 5200 Western Digital AC32100 3 $310 
2167MB 10ms 5400 Seagate ST32140A 3 $299 
2500MB 15ms 3600 Quantum BF2500A 3 $319 
2500MB 11ms 4500 Quantum SR32550A 3 $335 

5200 Western Digital AC32600 3 $350 


2559MB 11ms 









Save $5 when you purchase any IDE controller with any IDE drive. 
TEKRAM 

DC200E, ISA, 2 IDE, 2 flop, 2 (16550) ser, 1 (EPP) par, 1 game $40 
DC280E, VESA, 4 IDE, 2 flop, 2 (16550) ser, 1 (EPP) par,1 game $55 





DC2908S, PCI, 4 IDE, Bus Mastering $39 
DC600CD, 16Bit ISA, 4 IDE, 2 ATAPI, caching, RAID 1 $90 
DC680CD, 32Bit VESA Local Bus, 4 IDE, 2 ATAPI, caching, RAID 1 $109 
DC690CD, 32Bit PCI Bus, 4 IDE, 2 ATAPI, caching, RAID 1 $139 





i Se Un 


Speed RPM Brand Model Wty Price 
850MB 14ms 4500 Quantum TB850S 3 $195 
1050MB 9ms 5400 Seagate ST31051IN 3 $349 
1080MB 11ms 5400 Seagate ST51080N 3 $235 
1280MB 12ms 5400 Quantum FB1280S 3 $276 
2050MB 8.5ms 7200 Micropolis MC4221 5 $544 
2050MB 85ms 7200 Micropolis MC4221AV 5 $600 
2147MB 9ms 5400 Micropolis MC4421 5 $444 
2147MB 9ms 5400 Seagate ST32151IN 5 $600 
2147MB 8ms 7200 Seagate ST32550N 5 $675 
2150MB 8ms 7200 Quantum XP32150 5 $630 
4290MB 8ms 7200 Seagate STI51I50N 5 $989 
4290MB 9ms 5400 Seagate ST15230N 5 $905 
4294MB 8.9ms 7200 Micropolis MC3243 5 $859 
4294MB 8.9ms 7200 Micropolis MC3243AV 5 $945 
4300MB 8.6ms 7200 Quantum XP34300 5 $900 
9091MB 12ms 5400 Micropolis MC1991 5 $1840 
9091MB 12ms 5400 Micropolis MCI991AV 5 $1959 
9080MB 1lms 5400 Seagate ST410800N 5 $1880 
WIDE SCSI 
2050MB 8.9ms 7200 Micropolis MC4221W 5 $630 
2050MB 8.9ms 7200 Micropolis | MC4221WAV 5 $689 
2147MB 8ms 7200 Seagate ST32550W 5 $675 
2150MB 8ms 7200 Quantum XP32150W 5 $680 
4294MB 8.9ms 7200 Micropolis MC3243W 5 $945 
4294MB 8.5ms 7200 Micropolis | MC3243WAV5 $1035 
4294MB 8ms 7200 Seagate ST15150W 5 $1065 
4300MB 8.6ms 7200 Quantum XP34300W 5 $959 
9080MB 11ms 5400 Seagate ST410800W 5 $2029 
9100MB 12ms 5400 Micropolis MC1991W 5 $1929 
9100MB 12ms 5400 Micropolis | MC1991WAV5 $2049 





Save $10 when you purchase any SCS! controller with any SCS! drive. 
ADAPTEC 

Adaptec kits include controller, cable, and EZ-SCSI software to support 
hard drives, Optical, Removable, CD ROM. 


1505 —_ISA 16Bit SCSI (no hard drive support) $60 
1515 ‘ISA 16Bit SCSI $97 
1520 ISA, PIO, 1OMB/s $145 
1522 ISA 16Bit SCSI, Floppy $155 
1540 _— Bare, ISA, Bus Master $199 
1542 ISA 16Bit Busmaster SCSI, Floppy $270 
1640 = MicroChannel SCSI $339 
2742 EISA 32Bit SCSI, Floppy $379 
2842 Local Bus 32Bit SCSI, Floppy $255 
2920 PCI 32Bit SCSI (PIO) $169 
2940 PCI 32Bit SCSI (Bus Master) $239 
2940UW PCI ULTRA WIDE SCSI $295 
T348 _ Bidirectional Parallel to SCSI $105 
T358 — EPP to SCSI adapter $139 
T1460 PCMCIA type 2, 3, or 4 to SCSI $195 
A3940 Twin Channel PCI SCSI (14 Drives) $439 
A3940W Twin Channel PCI WIDE SCSI $529 
A2825KIT VESA Local Bus IDE & SCSI $135 


war Pt 


stock RAID cont 





sliers for PCs and Macintoshes. 




















GSI 

GSI controllers have on board BIOS to allow any size drive to be used 
in any system without the use of device drivers. Will run in conjunction 
with other controllers. 


GSI1533-18, ISA, 2 IDE $41 
GS11533-21, ISA, 2 IDE, 4 floppy $53 
GSI1533-32, ISA, 2 IDE, 4 floppy, 2 ser, 1 par $100 
GSI1533-4C, ISA, 8 IDE $119 


GSI1645-V1, VESA extender, requires GSI ISA $74 
GSI VESA combo kit 18&V1 $109 21&V1 $121 
GSI VESA REQUIRES NO DEVICE DRIVERS! 








Promise 

EIDEMAX, ISA, 2 IDE $36 
EIDE2300+, VESA, 4 IDE, 2 flop, 2 ser, 1 par $59 
EIDE4030+, VESA, 6 IDE, 2 flop, 2 ser, 1 par, 1 game, caching $143 
Other 

IDEHDCT, ISA, 2 IDE, 2 floppy $ 
| an veo ie 

ft «. _ MasterCard 

i te 2! 


PI 





| MegaHaus 
| 2201 Pine Drive, Dickinson, Texas 77539 | 
| _ (713)534-3919 FAX (713)534-6580 | 
iP 


rices & specifications subject to change without notice. Shipping charges are nonrefundable. 
Returns must be in new condition and in original packaging. Defaced items may not be 3 
; returnable. No refunds on software or special orders (items not listed in ad.) All refunds subject 
/ to 15% restocking fee. All trademarks are registered trademarks of their respective companies. 
Personal checks held for clearance. We reserve the right to refuse any sale for any reason. 
a price good only if sold at ad price. ©1996 MegaHaus Inc. 
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mangtinkPad 701c | BN PC330/350/360 & 750 
xX m passive, soun 
Z $21 50. 00 658659H PC330 P/100 eae 


__ Thinkpad 365X 65865XH PC350 P/100 16/1.2GB 
25256E7,P/100 8/810 passive | wings 4XCD $2124 
C9, 
_ $2450 __| §5865XH PC350 P/100 16/1.26B 
Thinkpad 365XD | WIN 95, 4XCD $2142 
25256E3, P/100 8/810 passive +CD 65867XH PC350 P/133 16/1.2GB 
___ $2720 —__| WIN95, 4xcD 407 
Thinkpad 365XD__| 65869XH Pc350 P/168 16/1.2GB 
25256E7, P/100 8/810 active+CD WIN95, 4XCD 2936 
$2799 6598CXX PC360 P/150 16/1. 268 
Thinkpad 365X —_—| WIN95, 4XxCD 444 
2525EEF,P/120 8/540 passive | pc 730 100/133MHz 16/1.2GB 
___ $3190 __| (SCSIADE) 
‘Thinkpad 365E —_| pc750 100/133MHz 16/1.26B 
2625W9A 586/100 8/540, passive | (§CSI/IDE) 
$2045 PC750 166MHz 16MB 
Thinkpad 365E (SCSI/IDE) 


HEWLETT PACKARD 


Printers 

HP DESKJET 340 

HP DESKJET 600/660C $289/392 
HP DESKJET 850C/1600C $495/call 
HP LASERJET 5L/5P $485/call 
HP LASERJET 4+/4M+ $1340/1845 
HP LASER 4V/4MV $1840/call 
HP SCANJET 4S/4C $call/892 
HP LASER 5SI/5SIMX 


COMPUTERS 
VECTRA XU SYSTEMS 


XU 6/150 16/1GBscsi+CD+Matrox .... 








2625W9A 586/100 8/540, passive+CD _ : XU 6/150 16/2GBscsi+CD+Matrox .... 
call IBM PC SERVERS XU 6/200 16/1GBscsi+CD+Matrox .... 
Thinkpad 760 PC SERVER XU 6/200 16/2GBscsi+CD+Matrox 
9546U3A P/133 16/1.2GB, active, CD | 310 P/100 16/1GB 4XCD .Scall | — Byilt in Network card, Windows NT preloaded 
$6990 | PC pee Sion sca | 
Think 310 P/133 16/1 call 
saguny nKPa4, 760 | pc SERVER 520 P100 22M | HP NETSERVER 
$5950 2X2.25GB CD oe Scall | Netserver LC P/100/133/166 32/1gb+CD. . . Scall 
Thinkpad 760 PC SERVER 520 P/133 32MB ‘Netserver LC P/133/166 32/1gb+CD $call 
9546U3B ae 12GB. sciive 4X2.25GB CD scall | Netserver LH P/133/166 32mb,no disk, Array. . $call 
$4985 PC SERVER 720 P/100 64MB Netserver LH P/133/166 32mb,nodisk ... . $call 
———| 4X2.25GB RAID .........0004 $call |) bee LH P/133/166 64mb,4.2gb, aray . $call 


Thinkpad 760 —_‘| pc SERVER 720 P/10064MB |) sx 
9546U3B P/120 8I810MB, active | MODEL1 Scall | + call for all other Netserver configuration = 


$4750 | 
_ HP VECTRA & NETSER ACCESSORIES 


INS V ELL ; 32/64 MB DIMMS for vectra xu 
Netware 3.12/4.1 Promotion _32/64128 MB ECC for Server 
5/10/25/50/100/250 USERS 2/4gb scsi/wide scsi Pluggable Drives$call 
RED or WHITE BOX 


VORA ROR LD LE REECE ER CAFO RECO EERE OAD 


call for best price 
3 free network card with Purchase over $2500.00 











TOSHIBA : ae lt . 

: i| Video Cards © || tape _ 
ee oe || Matrox MGA Millenium 2mb Wram .. .$308 © Removable qe 
T100CS P/75 8/540MB || Matrox MGA Millenium 4mb Wram ...$445 || HP Colorado T-1000 800mb witape - 

|| Matrox MGA 2mb ram upgrade $188 || Jumbo 1400 Internal 
7T2135CS = P/75 8/540MB Te : : = : | 
|| Matrox Mpeg player (hardware) $call Tape Stor 800mb Travent Mm... - : 
T2155CDS + DX4/75 4/540MB - || ATI Graphics Xpression PCI 21 
Tisscor pxs7s ee40NB |, . 
ATI Graphics Xpression PCI Zip drive ‘oom Parallel  -. $ 199 


a; Himb Dram oe $138 
T400CDT P/75 —sS/810MB 1 
T410CS_ P/90.~Ss«éS/810MB | int Wan Wangtek 24i8gb o 


ATI Graphics Pro Turbo Pcl Exabyte 2/4/8gb 
T410CDT P90 «= 8/810MB winbVvem...............- $444 
Modems 


T700CT —-P120._—«8/1.3GB _ 
Hayes Accura 28.8 faximodem int . 
T700CS P/120 =: 8/810MB Hayes Accura 28.8 faximodem evt. 
. $878 || Hayes Optima 28.8 faximodem int .. 
T710CDT P/133~—s 8/1.3GB : 
|| Viewsonic 17A 28 1280x1024 (speakers) $656 | | Hayes. Optima 28.8 faximodem ext . . 5 
Viewsonic 21PS .25 1600x1200 . . . . $1699 | | Sportster 28.8 Internal fax/modem ) 
Mag DX1795 .26 1280x1024... $680 Sportster 28.8 voice/fax/modem . 


Also Calry Toshiba Mag DX1595 .28 1280x1024....... Courier v34 intlext 
Refurbished Models | | "#9 21F 26 1600x1260 ....... : ses SI7R6 
* Call for Price * 


Compag is A Registered 
Trademark of Compaq. IBM 
s A Registered Trademark 
of International Business 
Machines. All Quoted 
Prices Reflect A 5% Cash 


jicrosoft Academic Prices — 
Accepted. Prices Subject — 
o Change Without Notice. 
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with a Magnum Commander 





Finish Out Your Rack 








Control up to 96 file servers with just 1 keyboard, monitor 
and mouse 


Supports all 100% IBM compatible PCs and PS/2 or 
serial mice; integral Sun and optional 
Macintosh support available 


3.5" unit is designed for 19, 23, 
and 24" rack applications 


f 


Each unit controls up to 16 file i, f 
servers; cascade upto6units  /// 





Control all computers locally, I | 
remotely, or both 


AutoBoot™ feature boots all \ 
computers without user \ 
intervention | 


Push-button and keyboard 
controlled scanning standard 


Rear peripheral access available 





COME SEE US AT 
COMDEX CN in Toronto 
July 10-12 at Booth #1649 


MAGNUM 


COMMANDER — 





(205) 430-4000 (205) 430-4030 fax 


Cybex Corporation ™ 
4912 Research Drive Huntsville AL 35805 USA 


http://www.cybex.com 








| Dealer Program Available | 


IBM, PC, and PS/2 are registered trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a 
| trademark of Sun Microsystems. Cybex, Commander, and AutoBoot are trademarks of Cybex Corporation. 


| Made in USA 
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This symbol identifies energy-efficient 
computers that save you money and reduce 
air pollution by “powering down” when not in use. 


Over 2000 computers, monitors and any extra, will save money on your energy 
printers have earned the right to bear the bill, and prevent pollution from electricity 
Environmental Protection Agency’s Energy — generation. Be part of the solution and 
Star™ logo. These computers are so smart, _ look for this logo when you make your 


they go to sleep when not in use and wake _ next computer purchase. To receive a list 
up with a simple touch of the keyboard or of available products call the Energy Star 
mouse. Energy Stare Computers don’t cost Hotline at 202 775-6650. 










If you have 
any of these... 


You need one 
of these! 








The Easy Way to Copy and Save Your Work! 


The backpack 800TD. Maximum compatibility. The 800TD works with virtually 
All you need to protect all your data: any IBM-compatible PC, portable or notebook and includes 
Plug and save simplicity. The 800TD plugs into your tree, easy-to-install backup software tor Windows, 

printer port. Your printer then plugs into the backpack— Windows °95 and DOS. The 800TD also recognizes and 
with no loss of printer performance. supports Enhanced Parallel Ports (EPP) and IEEE 1284 


Cost-sharing portability. Rugged 800TD portability ports for maximum performance. 


and detachable cable mean shared protection for lap- The backpack 800TD. Everything you've come to expect 
tops, desktop and tower computers. from backpack...at a new low price you won't believe. 


Expanded capacity. 800MB per TR-1 tape. Multiple tapes aie One iery, 


can be used for larger hard drives. Lower capacity QIC-80 
tapes can also be used. 


PARALLEL PRINTER PORT TAPE BACKUP SYSTEM 


MicroSolutions 
Call Toll Free 800.295.1214. 


TOP 100 HARDWARE 


MYINDOWS) TT RAVAN 


1995 WIN 100 TECHN OLOG Y 





° 
’ « 

* 
ooe8 
‘sep 
798 
1228 

™ 





*Manufacturer’s suggested retail price. 


Available in pearl or charcoal. 


Available through dealers, VARS, computer superstores, retailers and 
mail-order catalogs. 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 * Telephone 815.756.3411 * FAX 815.756.2928 * Web Address http://www.micro-solutions.com 
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Until kids stop 
showing up here, 


We need you to keep 
showing up here. 
MICROGRAFX: 

CHIL) FoR 
CHlidRen 





For a current list of missing children visit the National Center for 
Missing and Exploited Children’s web site at www.missingkids.org 





A RECIPE FOR HOPE 


Over 2,300 children are reported missing every day. With the help of the technology 
industry, the Micrografx Chili for Children Cook-Off has changed the way America searches for 
its missing children. Together we have helped raise the recovery rate to 89% (a 20% increase)! 


Much more remains to be done. Join us during COMDEX/Fall in Las Vegas, NV on Tuesday, 
November 19th for the industry’s premier event. Your corporate sponsorship will make a 


difference. (You'll also have a ball!) . 


Call Kate Potts at 214-994-6413 for sponsorship information (katep@micrografx.com). 
Sponsorships are available from $3,500 - $30,000. For general information, call the Chili 
Hotline at 800-357-7255 or visit our website at www. micrografx.com/chili.html 


national MARE 
MISSING & 
EXPLOITED 

ae HItLDREN MICROGRAFX 





Proud patron of the 
Chili for Children Cook- Off 


1995 Cattle Baron Sponsors 


Z=IDG Inc 


=~ 
INTERNATIONAL DATA GROUP. WW ENGTWAINI SI 


ee d ® 
Pits See EPSON 


Devices Softwore superior by design. 


ll 


@ mips! SiliconGraphics 


Kingston Mi 


Working Together MICROGRAFX Computer Systems 


= 
i 
st 


PICTURELEL 


7eh LeveL. Texas TS3 | Vc WN PAN XEROX (2) Ziff-Davis Publishing 


INSTRUMENTS 
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System Commander makes it safe and easy to 
add as many OSes to your PC as you want! 
Installing a new OS usually leaves your 
current OS unusable. Win 95 goes a step further 
and is unusually predatory. System Commander 
helps protect your existing OS from the new OS. 

Easy Installation System Commander's 
automatic installation will have your PC ready to 
add new operating systems in minutes. 

After installing System Commander, your 
first reboot brings up a menu of the OSes 
already installed. Select the one you want and 
System Commander does the rest. Want to use 
another? Just reboot and make another 
selection. 


Saves $$$ Instead of investing thousands 
of dollars in new PCs, System Commander 








makes it safe and easy to have as many as 
100 different OSes ona single PC. 

Boot from any combination of hard drives, 
any size and type of drive. Put up to 32 
operating systems in a single DOS partition 
and/or put each OS in its own primary or 
logical partition. System Commander can 
handle any Intel compatible OS, in English or 
any other language, and any combination of 
operating systems! 

Now you can experience exciting new OSes 
like Win 95 and OS/2 Warp without the risk! 

System Commander is only $99.95 and 
comes with an unconditional, 60 day money 
back guarantee. Get Free overnight shipping 
when you mention this ad.* Order it now and 
have it on your desk tomorrow morning! 


VW V Communications, Inc. 
\/ 4320 Stevens Creek Blvd, #120-2BY 


"System Commander 
IS a blooming mir acle." overnight shipping* © 408-296-4224; fax 408-296-4441 


Jerry Poume Ile AVIE >, When you mention this ad. 8 0 0-6 4 8-8 2 6 6 


“When ordered before noon PST. No Saturday delivery. Standard sn outside US. CAres. add $7.25 sales tax. Offer subject to 
change without notice. All logos and product names are trademarks of their respective companies. VISA/MC/Amex © 1996 







































































































Now your chance to grab full screen video eins 


clips compressed with Power! Video® from 
Horizons Technology. Get THE Bagel™ with: 
Power! Video® - Videos, stills, QTVR... 
e()pen! Info Manager® database 

eSure! MAPS® - World maps and more 















COMPRESSED WI 


Power Vide e 






























me 
e(D) Match™ - Inventory your computer ee DOWNLOAD FREE DEMO CLIPS#! 
THE Bagel provides over 500 MBs of multimedia software, including video erin me a a et a AS oD HH HS SE 
compressed with Power! Video, a software-only codec with no additional H a a | 
, dokokk 7 eS 
playback royalties. To qualify for your FREE copy of THE Bagel,  Presenrarions 1 ” 
C4 800-828-3808. MAGAZINE : j To order over the Internet: | 
———SS- SS = a a | P| \ Ail evs 
—— eS CQ) CO Ea |) [retemtononconirecsotovare| 
— = mac|win Sam ' ‘ain i 
HORIZONS TECHNOLOGY, INC.® COMPATIBLE [xan ° Technology E 4 [ 
Horizons Technology, Inc. 3990 Ruffin Rd. San Diego, CA 92123 - 800.828.3808 619.292.9439 FAX ee ee re 
Internet: http://www.horizons.com - European Office: +31.23.5685558 - +31.23.5685554 FAX Be) cinpoictime se toealsetereneteomette 
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pounds in 10 mi 





Streamline your computer room by reducing excess equipment. 
Call today for free catalog §—_ Access up to 256 CPU's from a single keyboard, monitor, and 
ee mouse. ServeView is our best-selling switch, has every feature 


a @ Data switches : : : 
@ Keyboard/video control you can imagine, and installs in minutes. Compare price, fea- 


800- 333- 93 43 tures, performance, quality, and support and you'll find Rose 
Come See Us at can't be beat. 


Spring COMDEX, June 3-6, Booth #C771 & PC Expo, June 6-18, Booth #2221 ZY ROSE 
P.O. Box 742571 @ Houston, Texas 77274 ~—~-Call us to discuss your application Vay 


TEL 713/933-7673 @ FAX 713/933-0044 or to receive your free information kit. AE LECTRONICS 


























¢ Fast & Wide SCSI II © Downloadable flash firmware 


¢ RAID levels 0, 1, 10, 3/5 * Remote alarms, configuration — 
& monitoring 


_ Discover the best RAID price/per- 
formance in the industry. Raidtec 
is the affordable, open, SCSI-to- 
SCSI hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 


¢ Programmable RAID Level 
selection * Environmental sensor ports 


¢ On-the-fly hardware parity ° “Hot Replaceable” disk drive 
generation eliminates read, bays & power supplies 
modify, write-back ° Single SCSI ID 
performance overhead 


+ Single ended or differential * Solid state load sharing power 


Sent bl ae aorit subsystem 

— - ¢ Con able read & wri 

It’s time to re-visit the eae : ‘ : ¢ LCD control panel status 
ultimate in high- * Rackable, display 


ilabili tackabl 
availability stackable 


storage. Contact THE STANDARD IN ADVANCED Mass StoRAGE SYSTEMS 








. Raidtec USA Raidtec EUROPE 
Raidtec today at 105 Hembree Park Dr.e Suite C | Glen Mervyn House * Glanmire 
Roswell, GA 30076 Cork, Ireland 





Tel: (770) 664-6066 


Tel.: (353) 21-82 
_ FAX: (770) 664-6166 gee Ss oe 
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PROMOTION* 
5199 8 PORTS 
$399 16 PORTS 


Faster than 16550 
multiport cards 
115 Kbps 
ISA and PCI available 
One IRQ per board 
Full modem supported 
4-32 ports per board 


CALL 1-800-88-CYCLADES 
or sales@cyclades.com 


Call for Details 


Cyclades Corporation ¢ Fremont, CA 94538 
Tel: 510.770.9727 FAX: 510.770.0355 http://www.cyclades.com 
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¥ 8 HIGH SPEED CHANNELS 
Y BUILT IN FOSSIL DRIVER AND 


SmartCard-8" 


/ FULL 10 CON 
INTERFACE 
¥ DATA RATES TO 115,200 BPS 
/ PERFECT FOR SYSOPS - BBS & 
INTERNET CONNECTIVITY! 


GTeEK Development 
T - K unc. Hardware & Software 


Voice - (601) 467-8048 
Fax - (601) 467-0935 BBS - (601) 452-0058 
E-mail - spot@gtek.com or Fido 1:3604/18 


Visit our new HomePage: http://www.gtek.com 
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Videx manufactures portable, 
durable, and programmable data 
collectors for applications such as: 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 


inventory warehousing 
security asset tracking 
field inspections 
and virtually any application 
requiring data collection at the 
work site. ; ott I 
Call for a free information en Wt se, 
kit today! ie 
See us at COMDEX, booth #2132 
1105 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 ¢ Fax 541-752-5285 
http://www.videx.com 


Videx, TimeWand, DuraWand, TouchProbe, and OmniWand are registered trademarks of Videx, Inc. GCO582 











The Voice Board 
for All Your CTI 
Applications 


The Right Tool 
for the Job 


Challenger Series™ 
Boards w/ DSP Technology 


Pick the voice board with power. Our sophisticated 


2, 4, or 8 port models provide the best tools tor 
building success. Used in applications such as: 


° Tele-conterencing 

e Telemarketing 

° Auditex 

e T1/E] Interface Support 


© Call Logging 

© Int’! Callback/Debit Card 
© Voice Mail/Messaging 

¢ Automated Attendant 

° Fax back/On-demand 


Get on board Computer Telephony Integration 
(CTI), the fastest growing technology segment. 
Call today tor more intormation! 


Tel (703) 648-0585 
mem __ Fax (703) 648-9430 


Email newvoice@ planetcom.com 





Circle 194 on Inquiry Card. 


Save 
space, time 
and money 


MasterConsole® 


¢ 2 - 64 computers e Add Mac & Sun 


¢ Any mix of PCs; * Keyboard/mouse emulation 


AUTOSCAN™ 
Front panel & 
keyboard selection 

e Remote access to 150! 


¢ Desktop or rack mount 


See us at PC Expo NY, June 18-20, Booth #5006 
and COMDEX Canada, Toronto, July 10-12, 
Booth #6565 


PS/2 & serial mouse 


RCI OFFICES AND DISTRIBUTORS LOCATED WORLDWIDE 
DEALER INQUIRIES WELCOME 
RCI Europe (31)-10-458-6673 RCI Taiwan (886) 2-218-1117 RCI 
fax (31)-10-451-9610 fax (886)-2-218-1221 


Raritan Computer, Inc. 908.874.4072 fax 908.874.5274 
10-1 Ilene Court, Belle Mead, NJ 08502 msales@raritan.com m http://www.raritan.com 


30 DAY MONEY-BACK GUARANTEE FULL 1-YEAR WARRANTY 
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THE WORLD 
BUT 
CAN THE WORLD 
REACH YOU? 


Rack Mount Products 
© Rack mount Systems - 386 to Dual Pentiums 
© Rack mount Chassis - Up to 20 SKS 


Custom Design & Modifications available 
© Rack mount Monitor - Up to 20" Ea 
© Rack mount Cherry 101 Keyboard tn 
; © HDD / CD-ROM Enclosure - Hot Swappable 
. —e— © NEMA 4/12 Workstation 
20 Slot H Hot bien Redundant PS Single Board Computers 
© 386/486 /Pentium - ISA / EIAS / VESA / PCI 
800-92 7-54.64 


e Passive Backplanes - from 3 slots to 20 slots 
408-452-9200 © 408-452-9210 FAX BRSeniemicumitacninene iin 
In-House Design & Manufacturing 


VISIT our World Wide Web 
http://www.appro.com 
A ' 2032 Bering Dr. * San Jose, CA 95131 


E-Mail: appro@appro.com 
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SIMPLY THE BEST 
RESOURCE FOR 
DIRECT BUYERS! 


Use BYTE’s fast, convenient card deck to find the best 
deals on computer products and services. Each mail- 
ing is loaded with essential hardware and software 
product information for making purchases direct 
from the manufacturer — and it’s absolutely free! 








The BYTE Deck is your #l resource for: 
CD-ROM Networking 
Multimedia Windows 

and More! 


The next edition of the BYTE Deck mailing will 
arrive in your mailbox soon. Don’t miss it! 


Advertisers: 
Call Brian Higgins today at (603) 924-2596 
or fax your order to (603) 924-2683 


Hali 
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industrial PE Power Supply 


m 85~265VAC, -48VDC, 
+24VDC, +12VDC input 

m 7OW~350W output 

m= 60KHz PWM control IC 

m 0~55°C operating 

u MTBF > 20 years 


ICP ACQUIRE INC. 
CALL: 1-888-618-6188 
FAX: 415-428-1172 
















ENCLOSURES for 386, 486 
& Pentium® Processors 
KEYBOARDS 

MONITORS 

DRIVE ENCLOSURES 


PC Enclosures 
from $300 


Monitor: 
_ 10° Super VGA 
Color from $650 


Keyboards: 
Drawer, Shelf & 
Panel from $85 


Excellent Air Flow & Cooling 
Accepts Most ISA, EISA, VESA, PC/ Motherboards & Passive Backplanes 


Rack & Desk Models — Upto 20 Slots — Rugged, Modular Construction 
200, 300 & 400 Watt Supplies, UL, CSA, TUV © Made in U.S.A. 


ciome. INTE GRAN 
lace ae 
7 brochures, prices ; 






8620 Roosevelt Ave. « Visalia, CA 93291 


“— . 209/651-1203 Fax 209/651-1353 


PC™ IBM « Pentium® is a registered trademark of Intel Corp. 
Drives and computer boards not included. 
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Computer 
aaa 


rs0 
eyboards © feboar Enclosures 
Single Board Computers 
to 20 Slot Passive Backplanes 


For more information 
ps 700-8560 


Hot Swap Rodundént poe ~ http://www.siliconrax.com 
Avail. in 8/14 or 20 Slots E-mail: siliconrax@info.com 
Tel. 408-720-1090 Fax 408-245-2570 
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Run DOS applications 
in ROM on portable 

_ systems. Complete 
with CPU, LCD, 
memory, peripherals, 


keypad, supply, 
_ support. $299* up. 








CPU CARDS 
With Rom, Ram, Flash, Pcmcia 


KS-7 All in one 486 SLC - $299* 
VGA, Ethernet, 4 Srl, 2 Par, Ide, Flop, 
Keybd, sound, 8M Ram/Flash. 


KS-8 Portable Elan 386 - $399* 
5M mem, 3 Srl, 2 Par, CGA, batt. op. 


KS-1 Low Cost Nec V40 - $129* 
3 Srl, 2 Par, 10 bit A/D, Modem. 


*q 100, oem version see fine print for details 


800-505-6749 - Fax 303-786-9983 


KIL 





Circle 142 on Inquiry Card. 


A large variety of 
SBCs in stock 


for fast delivery Request our free 


Product Catalog 
COMPUTERS 
ENCLOSURES 
KEYBOARDS 
MONITORS 
PRINTERS 
CUSTOM DESIGNS 


486 AND PENTIUM CPUs 


UP TO 200MHZ SPEEDS 
PCI SCSI INTERFACE 
E-IDE INTERFACE 

SVGA VIDEO OUTPUT 
DUAL SERIAL PORTS 
ISA & PC! BACKPLANES 


Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
http://www.recortec.com 


RECORTEC 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 
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Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
http:/Awww.recortec.com 


RECORTEC 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 
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19” VIC-9900 Rackmount Industrial PC Chassis 


> BUILT-IN 10” COLOR SVGA 
SONY TRINITRON MONITOR 

> ACCEPT MOST BABY AT-SIZE 
8 SLOTS MOTHERBOARD AND 
PASSIVE BACKPLANE 

> 1x5.25”, 1X3.5” OPEN DRIVE 
SLOTS AND 1X3.5” HDD SLOT 


> SEPARATE MAIN POWER AND 
MONITOR SWITCH 

> 200, 300 WaTT PS/2 STYLE 
POWER SUPPLY 

> AVAILABLE IN CHASSIS FORMAT OR 
“CE” MARKED PENTIUM SYSTEM 

> OPTIONAL 85-KEY MEMBRANE 
KEYPAD 

> OPTIONAL TOUCH SCREEN 


Trans 2000 Inc. 


a storage system company 


11606 E. WASHINGTON BLVD. SUITE F , WHITTIER, CALIFORNIA 90606, U.S.A. 
TEL: (310) 908-6814 © FAX: (310) 908-6819 
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U.S.A. Made 


Over 40 models, sized from 1U through 6U, 17" to 
24" deep, plus rackmount switches, monitors up 
to 20", & keyboards with or without trackballs. 


OTY. PRICING FROM $138. 


* 5 to 20 slot segmented or unsegmented 
passive backplanes w/ or w/o PCI slots. 














= Complete line of 486 & Pentium slot 
boards & motherboards up to 200 MHz, 
including Intel's full line. 


A.C. OR 48V 

HOT SWAPS 

UP TO s00W <> 
Customized Colors Available ~~ 
TRI VALLEY TECHNOLOGY, INC. 


4569-A Las Positas Road, Livermore, CA 94550 Re 
VOC: 510 447-2030 * FAX: 510 447-4559 * www.rackco.com accepted 
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fF RAVEN PENTIUM PCI/ISA 
FALCON IV 486 Single Board 
RACK MOUNT SYSTEMS 
e On-Board IDE/FDD/IO 

e REV Control « AMI BIOS 


ORDER DESK 1-800-777-4875 9° YN CHISEL 


/). US LOGIC 


\WY (619) 467-1100 © FAX (619) 467-1011 


sales@uslogic.com 
The Intel Inside Logo and Pentium are registered trademark of Intel 
Corporation. 3 year warranty applies to Single Board Computers. 
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8 BIT, 250 MSPS A/D Card 








I 
J 
| 
PCI BUS 
WEY FL) (30 
CSLITE — 8 bit, 40 MSPS $595 


CS250 8 bit, 100 MSPS $3500 
CS2125 = 8 bit, 250 MSPS $4995 
CS1012 = 12 bit, 20 MSPS $4995 
CS6012 = 12. bit, 60 MSPS $6995 


: U.S Prices listed. International prices may vary 
“ Gage Applied Sciences Inc. 

5610 Bois Franc, Montreal, QC, Canada H4S 1A9 
From outside North America, call +1-514-337-6893 
Fax: (514) 337-8411, BBS: (514) 337-4317 


1-800-567-GAGE 
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sE 488 Controlle! 


= Boards for PC/AT, PCMCIA’, 
PCI, parallel, serial, 
Sun” workstations 
& DEC” workstations 


= Drivers for DOS”, Windows”, 
Windows 95, Windows’ NT 
LabVIEW’, UNIX™, & more 


216-439-4091 & Fax: 216-439-4093 
http://www.iotech.com 


t )S, Windos 








INTELLIGENT DATA ACQUISITION 


; from 






MUCROSTAR 
LABORATORIES‘ 


the onboard intelligence company 










DAP 3200a™ with onboard DX4 


® High Speed I/O 
® Digital Signal Processing 
® Multiprocessor Systems 
® Most PC Software 

@ DAPtools for HP VEE 











® Control Loop < 1 ms 
® Windows, OS/2 Warp 
® External Expansion 

® DLL, VBX, Delphi 

® DASYLab, LabVIEW. . . 





206-453-2345 — (206) 453-3199 fax 
info@mstarlabs.com — www.mstarlabs.com 


DAQValue” 
Portable Data Acquisition 


Performance and Portability — 
We Give You Both. 


DAQCard” Series DAQPad"” Series 

¢ Six Type Il [Tse ¢Parallel port = =—- 
PCMCIA J4, interface _ 
cards = ¢ 100 ksamples/s _....... 

eUpto100 °* ¢ 12 or 16-bit - 
ksamples/s resolution 

e 12-bit resolution ¢ Analog, digital, 

e Analog input and timing I/O 
and output ¢ DC power, optional 

¢ Digital I/O battery pack 
and timing I/O Sofware 

SCX] Signal ¢ NI-DAQ* driver 

Conditioning software for: 

e Parallel port: “~=""*". - LabVIEW* 
or PCMCIA 
interface : 

¢ Expandable to 
384 channels Visual Basic, Pascal, 

¢ DC power, optional and many more 
battery pack . 


LabWindows” / CVI a 
ComponentWorks 
Basic, C/C++, 








Call for FREE DAQ Designer Software 
(800) 433-3488 (U.s. and Canada) 


NATIONAL 








INSTRUMENTS 


The Software ts the Instrument® 


bd 


U.S. Corporate Headquarters ¢ Tel: (512) 794-0100 ¢ Fax: (512) 794-8411 
E-mail: info@natinst.com * WWW: http://www.natinst.com 


© Copyright 1996 National Instruments Corporation. All rights reserved. 
Product and company names listed are trademarks or trade names of their respective companies. 
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Disk & Optical Drives 








SCSI Vue “Active 
Terminator ytionel 


Benefits: Remote Display 
e Improves SCSI Bus Performance 

e Less Errors; More Reliable Data Transfer , 
¢ Diagnoses Problems * Analyzes Signal Quality ° 
Features: 

e Active Regulation * Supports 68 Pin, 50 Pin a 

e Status Indicators ¢ Gold Contacts Fast 20 & Ultra SCS? 


gs scsiVue™ 
$39... Diagnostic Cables 


e No Loss Of Important Data 
e Faster Performance ¢ Test Cable Integrity 
Features: 
¢ Diagnostic Indicators * Large Ferrite Filters 
¢ Triple Shielding (Unique Cable Design) 

, | eal ¢ Double Gold 20u" Plated Connectors 
Over 40 Cable Styles In Stock *° Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


SCcSIVue Teflon 
Custom Internal Cables 


Benefits: 

e Less Errors, Ultimate Performance 

e Silver Wire Improves Signal Quality 

Features: 

e Perfect 90 Ohm Impedance Match 

¢ Triple Pronged Connector With Gold contacts 









































Custom Internal Cables in 1 DAY! 





COMPATIBLE 











Digital Switch 


e Share SCSI Devices Between 2 Computers 
e Attach up to 14 Devices to 1 Computer 
Features: 

e 2-1 Active Digital Switch/Repeater 
Regenerates SCSI Signal for Long Runs 


_—~ ” The SCSI Solution Company 
http://www. scsipro.com 
3101 Whipple Rd. ¢ Union City, Ca. 94587 ¢ Ph: 510-471-6442 ¢ Fax 510-471-6267 


& 















To Computer 
Parallel Port 


To Printer 


ply “Bricks” 
5 G Shock 


EW! 30 Series | 
y r 


e Any dual combo ve 
*Ex.CD-ROM &Tape 16 Gig DAT 


* 1.3-2.6 Gig MO 
(408) 983-1127 


Jeg Fax 408-243-2885 
Systems 


120 Saratoga Ave. #82, Santa Clara, CA 95051 
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* 6.7x CD-ROM 














: LA lk i ji] : ER & _ ES : | mwesIonms isa vertically integrated design 
& PRINTING eo : as g | and manufacturing company specializing in computer enclosures, disk 


subsystem enclosures and fully integrated systems. 
pbs 















15 Yrs. Experience - Supplier to Suppliers 





Industrial PC Enclosures 


_ TURNS TOUR PRINTER ‘ 
prerinebatng | Rackmount Drive Enclosures 


| Rackmount Accessories 
| Rack Systems 

Say good-bye to thermal paper. _ Tower PC Enclosures 
iiaiig-iges 4 prints incoming faxes _ Tower Drive Enclosures 


ma directly to your printer. | CPU Cards and Backplanes 
| Industrial PS2 Power Supplies 


Redundant N+1 Load Sharing Power Supplies 


FutureFax receives faxes 24 hours a day. Phone: 1-702-356-5595 Fax: 1-702-356-6361 Email: info@sliger.com 
Your computer and printer don’t need Internet: http://wwwsligercom Postal: 1385 Greg St.Suite 101 Sparks, NV 89431 


to be left on. 100 hour battery source. —————~“Girgle 168 on Inquiry Card (RESELLERS: 169). 


FutureFax stores information until YOU 
Design, Print and N = AT é 
Apply CD Labels . 


want it. Upload to a PC for VIEWING. 
CD LABELER KIT 












You can expand Futurefax up to 32MB. 


for $79 1 Create your own artwork On Your Computer 
with easy-to-use NEATO Templates. 


© Fax files from a computer, or scan in. 


USES EXISTING PHONE LINE! pressure sensitive die-cut labels. 


3 Using the NEATO Label Device, apply 
labels... PERFECTLY EVERY TIME! 

KIT INCLUDES 

¢ Label Design Templates (PC & Mac) 
e The Amazing Neato Labeler 

¢ Complete Instruction Guide 


= <> E. 
WSA MasterCard Card 
Ea 4 


800-984-9800 


MicroPatent® 250 Dodge Ave.s East Haven, CT 06512 
203-466-5170 * Fax 203-466-5178 


ADVANCED IMAGE COMMUNICATIONS 
3343-D VINCENT ROAD, PLEASANT HILL (A:94523 FAX 510-947-1900 rae FeO Hes Oa metering 
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(438-3294) 


E ae NANCE ImAat 
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8 Mhz V-25 + Processor 
512 KB RAM 
256 KB Flash 
2 Serial Ports 


Single Board Computer with DOS and Utilities $195 


3 
oe 
R 
& 
3% 
¥ 


oo 


2 fat DMA channels * 8 analog inputs with Create on a PC compatible computer. 
programmable comparator levels * priority Download in .EXE or .cCOM format to flash disk. 
interrupt controller with vector or register Test and debug through the console serial port. 
bank switching. Modify the startup batch file to load and 


execute the application on reset or powerup. 


@ 11.3" 800x600 Dual-scan 
Color screen. 2MB DRAM. 
Optional 12.1" or 10.4" 
TFT Active Matrix. 


® Built-in 4x CD-ROM drive, 
16-bit stereo sound, 2 
speakers, & mic. 


© Two type II PCMCIA slots, 
serial, parallel, MIDI, 
PS/2, & infared ports. 


© 8mb RAM (maximum 32mb) ee : ee ee | Circle 180 on Inquiry Card. 


a 
J K microsystems 510 236-1151 fax 510 236-2999 =m 
1275 Yuba Ave., San Pablo,CA 94806 = http://www.dsp.com/jkmicro 





and 256K level 2 cache. 


© 810mb removable PCI 
EIDE HD (up to 1.3GB 
available). 


e 1 year parts and labor 
warranty. Extended 
warranties available. 


© PS/2 Glide Point & 
Joystick. 

© 3.5" removable 
floppy drive. 


® Windows 95 or 
DOS/Windows. 


Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft C/C++. 


C-Engine™ Prices start at $119 aty 1, $49 oem 


© 3.6x2.3", 24 I/O, 3 UARTs, 3 timers 2 counters 

¢ Upto 512K SRAM, 512K EEPROM, maleneog 

¢ 11 12-bit ADC , 3 mA standby, 
Battery, RTC 

¢ Networking, C library, 

Development kits 


TERN 


216 F St. #104, Davis CA 95616 USA 


Tel: 916-758-0180 Fax: 916-758-0181 
Internet Email: tern@netcom.com 
ftp://ftp.netcom.com/pub/te/tern 
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Smaller than a 
credit card 












Develop reliable multi-tasking 
systems in hours, not weeks, with 
new Micro-G” EasyStart Kit. Begin 












version of C. It’s everything you need. a 
Micro-G controller, 128K flash, prototyping board, 
and Dynamic C EasyStart software. Only $279 


evelopment, 
OEM boards are 
quantity 1. 











1724 Picasso Ave. 
Davis, CA 95616 


For quick information: 
Call our AutoFAX 
916.757.3737 916.753.0618 from 
916.753.5141 FAX your FAX. Request 
http://www.zworld.com data sheet #35. 
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ENGINEERING 


Our miniature controllers are 

ideal for machine control and 

data acquisition. Easy to 

program with our Dynamic C. 

peg Save time and money. Call our 

"little Star, sigs, AULOFAX 916.753.0618 from your 
30/0 Lines FAX. Request catalog #18. 


1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 

916.753.5141 FAX 
http://www. zworld.com 


EINGINIEERING 
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-w/300W AT UL P/S 
-w/2x300W R.P.M 





254 S. 5th Ave., La Puente, CA 91746 
Tel: (818) 369-2608 - Fax: (818) 961-0468 


AEH CORP. 
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Tape Solutions 
.The Tape Experts 


Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 
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eu alo © pd 
SOFTWARE FOR SCIENCE 


is your only source for 
the best values in more 


seca ror Sc SCIENCE 
50F ret aw 


than 2,000 scientific 
and technical software 
products! 


7) ) ~~ 2 4a 2 “a “a | 
oy f 
L ae Le 2 oe ae Oo 
S< Tec h SciTech International 2525 N. Elston Ave., Chicago, IL 60647 ¢ Tel 312.486.9191 
Fax 312.486.9234 © e-mail info@scitechint.com ¢ URL http:/ /www.scitechint.com 
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Graphics and Web 
Page Design 


See our online 
oe : order form at 

@ Unlimited e-mail 
address forwarding 


© Domain name 
registration provided 
(http://your_name} 


http://www.hway.net/home.html 


@ Custom CGI script 
support via your own 
cgi-local directory 


@ Unlimited update 
via your own FTP 
account 


@ 500 MB of data 


transfer per month _ 
($0.12 per MB over 500 MB) 


© Detailed web usage 
Statistics & access to 
raw log files 


8 Controtled anonymous FTP Technologies 
g 


e TrueSpeech® server support Inc. 
included (real-time audio) 


@ 10 MB of disk space for your html 


documents & graphics 
($1 per MB over 10 MB) 


@ Full Ti to the Internet 





sales@hway.net 1800 339- HWAY 
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KUREO Technology 
InTransNet Services Ltd 


Ltd. 


CANADA V5G 4R 


KCOM2 for Windows 


_ Japanese / English Word Processin& 

_ Software for Windows95. 

- © You don’t need Japanese version 
Windows or DOS! 

© KCOM2 for Windows is an easy to use 
Japanese and English Word Processing 
Software with Communication feature for 

_  - your regular MS-Windows V3.1 or above. 

_ © With OLE server feature, you can insert 
Japanese on English applications. 

© Offers two types of Japanese outline 
fonts, built-in Japanese Front End 
Processor and much more. 


#303-3600 Gilmore ao Burnaby, B.C. 


e FAX (604) 433- a TEL (604)433-7715 
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From time to time we make the BYTE subscriber list available to other companies 
whose products or services would be of interest to our readers, We take great care 
to screen these companies, choosing only those who are reputable. Furthermore, 
subscriber names are made available for direct mail purposes only; telemarketing 


calls are strictly prohibited. 


Many BYTE subscribers appreciate this carefully managed program, and look 
forward to receiving information of interest to them via the mail. While we believe 
this information is of benefit to our subscribers, we firmly respect the wishes of any 
subscriber who does not want to receive promotional literature. Should you wish to 
restrict the use of your name, please send your request (including your magazine 
mailing label, name, address, and subscription account number) to: 


OYEE 


Benelux 

Gerry Westerhof 

Phone: 31 72 509 1855 
Fax: 31 72 509 1145 


France 

Eric Le Quinio 

Phone: 33 1 49 77 03 06 
Fax: 33 1 43 76 74 29 


7/96 
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Germany, Austria 


Switzerland 
Wolfgang Brezina 
Phone: 49 89 525 847 
Fax: 49 89 529 850 


Greece 

Maria Hadjioannou 
Phone: 30 61 620384 
Fax: 30 61 272072 


Hungary 

Imre Szabo 

Phone: 36 76 488888 
Fax: 36 76 488889 


lreland 

lan Bangham 

Phone: 353 1 2859609 
Fax: 353 1 2857370 


BYTE Magazine Subscriber Services 

PO Box 555, Hightstown 

NJ 08520 
A Division of The McGraw-Hill Companies 


Italy 

Enrico Campia 

Phone: 39 11 8127656 
Fax: 39 11 89944929 


Middle East 
Zafar Inamdar 

Phone: 971 4 666788 
Fax: 971 4 621149 


Poland 
Wlodek Bincyzk 
Phone/Fax: 48 2 625 2975 


Portugal 

Manuel Neves 

Phone: 351 1 3479301 
Fax: 351 1 3475127 





Pricing starts at $1,595 for a 5-user version 


http://www.dunnsys.com 


Scandinavia 
Gunnar Sandbjerg 
Phone: 45 3314 2226 
Fax: 45 3314 2218 

or Lauge Dehn 

Phone: 45 86 223188 
Fax: 45 86 228159 


South Africa 
Cape Town: J Trisos 
Phone: 27 21 24 4094 
Fax: 27 21 24 8681 


Durban: T Tyson 
Tel: 27 31 2027303 
Fax: 27 31 2027307 


Johannesburg: M Kendrick 
Tel: 27 11 8804988 
Fax: 27 11 4428327 


oz 
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ADS INTERNATIONAL INC. 
TOP TECHNOLOGY INC. 


Taiwan: TEL:886-3- 3297755 FAX: 886-3-3298886 ou. $.A.:TEL:818-369-2332 FAX:81 8-855-5059/TEL:516-8252857 FAX:516-8252865 + Germany: TEL:49-40-7314827 7314828 FAX:49-40-7323585 


SSL_ _DES_ 
SSL_CIPHER_CLEAR 








Use the Internet as a secure virtual Wide Area Network 
Develop powerful Internet applications using 4GL tools 

Use SQLWindows, Visual Basic, Powerbuilder, Delphi, C++... 
Provides automatic data-stream encryption for all SQL data 
Uses RSA security and Netscape's secure socket references 
Includes a complete enhanced version of SQLBase v6.1 


Transparent to users, developers and administrators 


‘a 





ENCRYPTION ENGINE] ENCRYPTION ENGINE] 


DUNN 


systems, inc. 
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Spain 

Barcelona: Javier Casellas 
Phone/Fax: 34 3 2380342 
Madrid: Eduardo Montojo 
Phone/Fax: 34 1 5716685 
or Henri Misrahi 

Phone: 34 1 7337346 

Fax: 34 1 73838970 


Turkey 

Cengiz Eren 

Phone: 90 216 345 3473 
Fax: 90 216 346 2464 


United Kingdom 
Peter Gregson 

Phone: 44 1 61 430 3423 
Fax: 44 1 61 494 6976 

or 


John Luker 
Phone: 44 1 258 821114 
Fax: 44 1 258 821115 


If there is no BYTE 
representative listed above 
for your country, please 
contact: 


dls 


BYTE Subscriber 
Services 
PO Box 72, Galway, lreland 


Fax: +1 $53 91 752793. 
Phone: +1 353 91 752792. 


> 


A Division of The McGraw-Hill Companies 
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A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART 





THE BUYER’S MART is aunique 
classified section organized by 
product category to help readers 


numbers to aid readers requesting 
information from advertisers. 

AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


SVGA Splitters 


Monitor, Keyboard and Mouse splitters, multiplexers and 
high quality cables to 250 feet. 

> Connect 2 or more monitors to your PC 

> Support to 1600x1200 — MADE IN USA 


> Access 1 PC from several keyboards or vice versa 
> SVGA < > TV Converters 


HALL RESEARCH hitp://www.hallresearch.com 





800-959-6439 


Santa Ana, CA (714) 641-6607 


BARCODE | 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 

Reads 20f5, 128, UPC/EAN, Code 339, etc. 

External or Internal attachment on PC 

Wand, CCD, Slot Badge, Magstripe or Laser 

Supports DOS, Novell, UNIX, Mac OS, etc. 

100+ Configurable Options 

Supports USA & International Keyboards 

2 Year Warranty, 30 Day $$ Back Guarantee 

Direct From Manufacturer 

Top Rated by Independent Review 

Complete with CCD Scanner — $599 

Complete with Laser Scanner — $655 

Complete Wand only Reader-— $329 















+ + + + + HH HF HF HF HF FH 


Worthington Data Solutions 
3004 Mission Street * Santa Cruz, CA 95060 408-458-9938 


800-345-4220 





Portable Reader 
* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In Inventory Programs or create custom 
Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 20f5, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 

Small Size and very long battery life 


Worthington Data Solutions 
3004 Mission Street e Santa Cruz, CA 95060 


408-458-9938 FAX 408-458-9964 800-345-4220 
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typewritten copy. 2"x1 1/16" ads" 
can include headline (23 characters 
maximum), descriptive text (300 
locate suppliers. Each adhasInquiry — characters is the maximum recom- 
mended) plus company name, 
address, telephone and fax number. 
2"x2 5/8" ad has more space for 
descriptive text (850 characters is 
the maximum recommended). 
DEADLINE: Ad copy is due 


FAX: 603-924-2683. 


BAR CODE 


Labeling Software 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for DOS-$279. LabelRIGHT for WIndows— 
$295. 















30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 
















RF Terminal 
Communicates 2 way to Serial Base Station from 
200-600 ft. Relay units extend range to 4000 ft. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 selectable fre- 
quencies. Small size and low weight — 12 oz. with 
batteries. Base Station — $795. 

Terminal — $1095. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 
















Windows Bar Code Fonts 
Add bar codes to any font based Windows pro- 
gram. Fonts designed for dot matrix, DeskJet 
and LaserJet. Print Codabar, 2 of 5, Code 128, 
UPC/EAN and Code 39 inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 





Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

>» 9V Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

>» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

> Built-In Program Generator 

> Create Your Own Custom Programs 

>» 6 Built-In Inventory Programs 

» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

> Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

>» 30-day $$ Back Guarantee — 1 Year Warranty 
> Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


in BYTE sales at 603-924-2591 or 


approximately 2 months prior to issue RATES (Jan. 1996) 
date. For example: November issue |... 
closes on September 8. Send your tad $790 $760 $665 
TLE eben ae BYTE 2"x1'k” Qads/issue — - 635 
Magazine, 1 Phoenix Mill Lane, - oe — 
Peterborough, NH 03458.Formore |. ad $1,580 $1,515 $1,330 
information please call Vivian Bernier 2274" 2ads/issue — - 1,265 
Sads/issue — ~- 1,200 


eeeseeeeCQOLOR - Add $100 peesscaes 


BAR CODE 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 
Emulates Keyboard: Works With Any Software 
Data Appears as Keyboard Input 
Uses Enhanced Decoding Algorithms 


Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


Reads All Popular Bar Codes (16 types) 
Reads HIGH, MEDIUM, & LOW density codes 
Auto-Discriminates Between Bar Code Types 
Easily Programmed with a Bar Code Menu 
Over 140 User Configurable Options 

Daisy Chain Up to 96 Readers 

Supports NOVELL Networks 

Supports US & INTERNATIONAL Keyboards 
Direct From Manufacturer 

30-day $$ Back Guarantee, 1 Year Warranty 
Complete Unit with LASER Scanner — $645 
Complete Unit with CCD Scanner — $299 
Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


VVVVVVVVVVVVVY YVYYVY 


Bar Code Printing Software 


LabelWorks for Windows 


» Prints all Popular Bar Code Types (19 Types) 


»> Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


> Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


> 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 





Bar Code Library DLL 


Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 
32 Bit version $649. 


StrandWare, Inc. 


715-833-2331 Fax: 715-833-1995 
800-552-2331 (in US) 


Inquiry 451. 














S  __—s&BARCODE 
Bar Code SDK 


Includes 16 and 32 bit OLE automation objects, 
_ | Windows DLL and C library for 10 symbologies. 
Works with Visual Basic, Windows GDI, or 
DOS/UNIX C programs. Includes Code 39 
TrueType and PostScript fonts. Only $199. Fonts 
only $49. 












Source Code Included! 
SureLogic, Imc. (206) 910-3283 
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BAR CODE PRINTERS 


FREE Windows™ Bar Code Printer Driver with every printer 
purchase! Print bar codes from MS Word™ Write, Word Pad, 
Access®, Visual Basic™, Lotus® Approach®, Paradox®, dBASE®, etc. 
Only $1,495! (reseller pricing available) 
Impeccable print quality, rugged performance! 


THARO SYSTEMS, INC. 
P.O. Box 798, Brunswick, OH 4424 2- 0798 
http://www.tharo.com/tharo/ Internet e- mail: tharo@tharo.com 


330-273-4408 Fax: 330-225-0099 
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12 ‘000 COMPUTER TITLES 


Easy browsing & ordering in our online stores. 
Computer books from 450 publishers. Web URL 
http://www.compubooks.com. Excellent customer 


service & technical assistance. Worldwide FedEx & 
USMail shipping. MC/Visa/AmEx/Novus/JCB cards. 


CompuBooks® Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 


SOFTWARE ENGINEERS 


TravelTech Staffing, Inc. 
needs experienced software 
engineers for 3 to 12 month 
contract assignments in several 
US cities. We provide top pay 
and benefits, housing, travel 
reimbursement, and more. Think 
about where you’d like to travel. 
Then, visit our web site or call 
for a free brochure. 


1-800-282-0360 


www.traveltechstaffing.com 


TRAVELTECH 


STA FFIN G, I 
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- CD-ROM 


Consolidated CDROM, Inc 


Worldwide suppliers of CD-ROM software. 
We do import, export, publishing & distribution. 
We also buy & sell all types of memory chips. 
Dealers Wanted! 


102 Greenwood Ave Wyncote PA 19095 USA 


800-8CD-ROMS 215-572-9831/215-572-9832 fax 
Email: cdrom @ considcdrom / www.considcdrom.com 





07.18) 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and sim- 
ulation software, starting at $149 each. Complete 
PCB package with schematics, autorouter, and lay- 
out for 2-layer circuit boards, $399. Enhanced ver- 
sion with autoplacement, more symbol libraries, 
and up to 16 layers, $649. CAM file outputs. 


Mental Automation, Inc. 


5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


http://www.mentala.com/ 
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CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 

NEW VERSION 3 VISA/MC 

¢ Controls up to six step motors simultaneously. 

¢ Linear and Circular Interpolation. 

¢ New features to accommodate machine control. 

e Easy-to-use DOS device driver. Super Manual. 

¢ CAD-CAM interface available. 


ope Corporation, 1422 Arnold Ave. 
Ability Systems Fosi 









Roslyn, PA 19001 (215) 657-4338 
FAX: (215) 657-7815 
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| CAD Solutions Software 
TG-CAD Professional v.6.0 


“The best in CAD/CAM Software Development” 


A C/C++ Windows 95, Win NT, Win 3.1 CAD Developers 
Kit by Disk Software. For Information Call: 
214-423-7288 800-635-7760 Fax 214-423-7288 
disksoft @ix.netcom.com BBS: 214-881-9322 


Disk Software, Inc. 
P.O. Box 941152, Plano, TX USA 75094 
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CD-ROMS 


JAVA: — DOV Kite cic ccs od icceccdca towed detnedeee oan 
HotJAVA browser, demo applets, on-line docs 
WINDOWS 95.COM...32-bit Shareware Collection......... $30.00 







Utilities for Windows 3.1, NT, Windows 95, more! 
HOBBES O$/2 ....0 0.00 cc eee $35.00 
















Software, games, utilities, fixes, updates 

BSDISC — NetBSD, FreeBSD, XFree86 & X11R6.......... $35.00 

INTERNETTOOLS .................0.... 0.00 cee $30.00 
Networking tools & utilities SLIP & PPP 

LINUX Developer’s Resource ....................... $25.00 
Slackware, Red Hat!, more! 

LINUX Installation & Getting Started Guide ............. $7.50 
245 pg manual 

LINUX TOOLBOX —- ............... 0000022 c cece $45.00 
CD Set & Install Guide. For beginners! 

MOO-TIFF for LINUX — 100% Motif compatible GUI....... $99.00 

MOO-TIFF for FreeBSD — 100% Motif compatible GUI... . $99.00 

MOTHER of PERL ......................... 0.000005. $35.00 
Source & binaries for UNIX, DOS, NT, MAC 

RUNNING LINUX ...........0..00.0.00.0.0.000 00.0 cca $19.95 






576 pg manual for everything about Linux 
SOURCE CODE - 4.4 BSD-Lite2, GNU, InterViews, more . . . . $30.00 
STANDARDS - PFCs, IENS, ITU/CCITT BlueBook ........ $30.00 
TCL/TK — software to develop X-Windows apps........... $35.00 
TeX — typesetting tools for mathematical & scientific docs. . . $35.00 
WORLD WIDE Catalog............0. 00... e eee ae $30.00 









See the WWW without being on-line! 
X-FILES — Complete sources for X11R6 & XFree86........ $35.00 
Phone Orders: 1-800-800-6613 We accept 






Fax Orders: +1-520-526-9573 
Int'l Phone: +1-520-526-9565 
Web Orders: www.infomagic.com E-mail: orders@infomagic.com 


InfoMagic 11950 N. Hwy 89, Flagstaff, AZ 86004 


MC, VISA & AMEX 
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CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
RAID NOW AVAILABLE 
No Device Drivers/ MSCDEX needed, Complete Kit 


Networks CD Roms, unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE” 
Call NOW: 1 (800) 482-1866 305-597-3980 
http://www.jescdrom.com 
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CD-ROM 


Internet Server Comple ete With Unix: $24 


Full lines of Infomagic, Walnut Creek & Caldera 


Best Programming Source on CD-ROM: Linux, Unix, Windows, NT, 
OCX, OS/2, DOS, Internet, WWW, HTML, JAVA, TCP/IP, VR, 3D, Mac, 
Mpeg, Motiff, X-Windows, BSD, C/C++, dBase, Dr. Dobb’s Journal, 
Perl, GNU, TEX, Tcl/Tk, CICA, Standard, AT, NeXT, Ada, Clipper, and 
many more with source code! Ships world-wide from Silicon Valley. Accept 


check, money order or credit card. Visit our 
Internet homepages for current list and price. 


UNIVERSAL CD-ROM 


Also 1500 various CD’s: 
& Games/Entertainment 
& Education/References 520 Lawrence Exp. #307 

& Sound/Video/Art Sunnyvale, CA 94086, USA 


i j j Phone: 408-992-0453 Fax: 408-992-0457 
= i  eeneetny E-mail: ucr@bigmall.com 


Web: http://www.bigmall.com 
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WALNUT CREEK CDROM 


FreeBSD. 2.1 Rock solid Berkeley Unix for PC w/src. 

2 disc set, easy install, 6 mo updates .........0.ccccececeeeee $39.95 
Slackware Linux. 2 disc *OFFICIAL* Slackware 3.0. 

Internet’s favorite. Quarterly updateS...........cccceceeeeeee $39.95 
Cica MS Windows. 4000+ Windows programs, games, 

drivers, fonts, shells, src. Indexes in German/Spanish/ 

Italian/French/English/Japanese. Quar. updates............. $29.95 
Hobbes 0S/2. 1000 MB Free/Shareware drivers, app’s, 

etc. 0S/2 Mag’s product of the year! 6 mo updates ......$29.95 
Simtel MSDOS. 2 discs, premier Internet technical, 

programming Free/Shareware...........cccccccesssecessseeeeees $29.95 
Black Hawk. — New Win. 95 shareware collection .......... $29.95 
Internet Info. 17,000 doc’s. FAQs, FRCs, & IENS uu... $39.95 
Music Workshop. 2 Music prog., midi, demos, etc ........... $39.95 
Project Gutenberg. 350+ Copyright free books ........00...... $39.95 
Scientific Library. Technical shareware. DOS/Win............... $39.95 
POV-Ray. Ray-tracing images, src, documentation............. $39.95 

60+ titles about Windows 95 & NT, games, Tcl, perl, QRZ! 
Ham Radio, Music, Fonts, Royalty-free images 


Call for your FREE catalog today! 
All our products are unconditionally guaranteed! 
1-800-786-9907 
4041 Pike Lane, Ste D-214, Concord, CA 94520 


+1-510-674-0783 Visa/MC/AMEx, Fax: +1-510-674-0821 
orders@cdrom.com http://www.cdrom.com/ 
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COMMUNICATIONS __ 


Frame Relay, X.25, BSC, HDLC, SDLC, PPP 


Rock solid, compliant, inexpensive and robust PC APis and 
router implementations. On board protocol support reduces 
PC overhead. 


¢ For MS-DOS, Windows, Win NT, Unix, OS/2, Netware and others. 
¢ Routers interconnect any PC systems or LANs. 

¢ Cards for 56kbps to T1/E1. 

¢ Superior test and diagnostics including SNMP. 


Sangoma Technologies Inc. 


(800)-388-2475 ¢ (905)-474-1990 ¢ Fax: (905)-474-9223 
E-Mail: dm@sangoma.com * Web: www.sangoma.com 














COMPUTER GRAPHICS 
Work On-Line 


Work from home to help us create our “Virtual 
World Project”. Use your 486 or PentiumPC to 
create 3D models for our CD-ROM. Average up 
to $30 per hour with a signed contract. Software 
is required and training is available. 


http://www.3dt.net/3d-art/ 
3rd DimensionTechnologies, Inc. 1-800-455-3558 
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DATA ENTRY SOFTWARE _ 


DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
output record reformat, operator statistics, 
key from images (NEW!), free tech support. 


For PC, PC LAN, S/36, AS/400. 







FREE 30 day trial. 
Computer Keyes Tel: 206-776-6443 
21929 Makah Rd., Fax: 206-776-7210 






Woodway, WA 98020 USA: 800-356-0203 
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DATA RECOVERY 


We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 


Restoring data since 1985 


1-800-440-1904 


415-883-4232 
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The Leader in Data Recovery 
@ Expertise in virtually every operating system 
& media storage device. 
@ 24-Hour support & emergency services available. 
@ Call for a FREE consultation! 


ONTRACK DATA RECOVERY 


MN: 1-800-872-2599 © CA: 1-800-752-7557 
DC: 1-800-650-2410 ° Europe: +44 1372 741999 
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DATA RECOVERY when |.T. Matters 
¢ Tape, Optical or C.D. Media 
e Accidental Overwrites 
e Hardware or Software Failure 


VOGON 


Europe Tel +44 (0) 118-989-0042 
Fax +44 (0) 118-989-0040 

USA Tel 405-321-2585 Fax 8242 

Germany _ Tel +49 (0) 180-522-15-42 
Fax +49 (0) 89-69-37-00-55 





Inquiry 466. 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 
Tape: 4mm, QIC, 8mm, DLT, 9-trk, 3480/90/90E 
Disk: 3”, 3'/,”, 5/2”, 8” CD-ROM 


1-800-357-6250 


Shaffstall Corporation 317-842-2077 
7901 East 88th Street Fax 317-842-8294 
Indianapolis IN 46256 sales @shaffstall.com 
Since 1973 http://www.shaffstall.com/info 
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EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program to earn your Bachelor of Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member : 
World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 


1-800-767-2427 ¢ 1-205-323-6191 





EMBEDDED CONTROLLERS 


MULTITASKING BOARD 


for portable instruments 
¢ 300 yA standby, autowakeup, pre-emptive multitasker 
¢ fast interactive development using Forth routines provided 
¢ debug while running - make Forth one task - no emulating! 


e PCMCIA card datalogging, keyboard/graphics LCD drivers 
¢ Starter Pack costs only $499. TDS2020 = $199 (100) 
Details: (716) 425-3753; -3835 (fax); -3442 (faxondemand) 
SAELIG CO. 1193 Moseley Rd. Victor, NY 14564 
http:ourworld.compuserve.com/homepages/triangle 
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ENGINEERING SOFTWARE 


SCIENTIST. 


FITS EQUATIONS TO DATA 


FREE 30-day version available on 
the Web at http://www. micromath.com 


MicroMath Scientific Software 
1-800-942-6284 Fax (801) 943-0299 
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FOREIGN LANGUAGES 


Foreign Language Software Leader 
Largest selection of Translation, dictionary, language 
learning, fonts, word processing, OCR etc. from any 

company! Best prices, Satisfaction guaranteed! 
Free 52-page Catalog. 










http://www.lainet.com/CLR 
World Language Resources 
800-900-8803 FAX 310-996-2303 
2130 Sawtelle Blvd. Ste. 304A, Los Angeles, CA 90025 
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WORLD’S LANGUAGE CENTER 


Automatic Translation with a push of the button 
Chinese, Japanese, Russian, 150 languages 
Dictionaries - Fonts - Learning - OCR etc. 
Best Prices ¢ Best Service 
FREE CATALOG 
TransLanguage Inc. 


800-308-8883 Fax 714-279-9368 
PO Box 18024, Anaheim Hills, CA 92807 
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HARDWARE 


Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985. 


APPLE II®° & MACINTOSH® 
SYSTEMS ¢ PARTS e EXCHANGE REPAIRS 


Call for a catalog... 800-274-5343 


Office: 617-275-4600 ¢ FAX: 617-275-4848 
205 BURLINGTON ROAD « BEDFORD, MA 01730 
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HEWLETT-PACKARD 
Buy — Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
DesignJet 
HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 E-mail : sales@dasher.com 


Electrostatic Plotters 





Inquiry 473. 


HOME AUTOMATION 


Computer Control 

of Your Home! 

Largest Range of Home Automation in The World! 
¢ X-10 ¢ Audio/Video ¢ Security Systems 

¢ Lighting * Video Surveillance « Phone Systems 

¢ Heating/Cooling ¢ Lighting * PetCare Automation 

Call For FREE 72 Page Color Catalog 
800-SMART-HOME Fax 714-708-1614 


E-mail: catalog@smarthome.com _ http://www.smarthome.com/smarthome 


Home AuTomarion Systems, Inc. 
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INTERNET  —s i 


GAMELON,. INTERNET FILES 
http: //www.menai.com 
Build powerful, sophisticated programs with a fast OO persistent data 
software library that fits the architecture of the Internet. Gather lumpy Internet 
data or use the Internet for program-to-program data exchange. Object as 
nesting, hyperlinking, indexing, transaction management, and more. 
¢ Solaris, Windows 3.1, Windows 95/NT, 08/2 (ask for Mac, Linux) 
¢ APIs for C++, C, Visual Basic & Delphi (ask for JAVA) 
Menai Corporation 
1010 El Camino Real, Suite 370, Menlo Park, California 94025 
(800) 426-3566 (U.S.) or (415) 853-6450 
FAX (415) 853-6453 E-mail: info@menai.com 
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NTERNET PRESENCE [i 


“Virtual Web Hosting” & “Site Creation” 
SECURE TRANSACTIONS / SSL available 


PRESENCE @ $49.95/mo. 
www. YourCo.com 


(800) 808-9241 / E-mail: byte@pick.net | | 
Home Page Included!!! RESELLERS Welcome!! | 
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Little Big LAN 
The most flexible network 

Peer to Peer LAN to 250 nodes 

$75 total software cost, not per node! 

Link via serial, parallel, or Modems 

Also via Ethernet or Arcnet, or mix! 

Typically only 40k of RAM 

Information Modes 


817-387-3339 / P.O. Drawer F, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 
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LASERJET PCL PREVIEW [im 


View, Fax and Merge your LaserJet PCL files! 


New! Visual PCL displays on-screen in Windows | | 
your multi-page print files complete with PCL 
forms overlay macros! Fax selected pages with 
standard Windows software. Uses true PCL5e 
Intellifont outlines. Use Forms Electric to create 
and merge PCL forms overlays in Windows, DOS, 
and UNIX. Developer libraries and evaluations 
available. 


Visual Software 
Fax: +44 1306 742 425 












http://www. visual.co.uk 
geddes @ visual.co.uk 





Inquiry 478. . | 


PROGRAMMERSTOOLS [im 


The Fastest xBASE Engine... 


for C, C++, Visual Basic and Delphi programmers. 

Get multi-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase is portable between DOS, 
Windows and UNIX! Includes client/server option | 
as well as data-aware custom controls and a visual 

report writer! 


FREE 30 day trial 
Call Sequiter Software Inc. for details! 


Phone 403 437 2410 FAX 403 436 2999 
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SECURITY bo 


EVERLOCK Safe-D EVERKEY 


Internet/CD-ROM Activation 
CPU-Lock ¢ CD-ROM Lock ° Serialization 
Registration * Date & Execution Limits 
Windows 95 « 3.11 * DOS 


Az-Tech Software, Inc. 


Leaders in Software Security 
Phone: (816) 776-2700 Fax: (816) 776-8398 
E-mail: aztech@tyrell.net 
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SECURITY 


THE ULTIMATE SOFTWARE SECURITY 

@® STOPCOPY family - UNCOPIABLE copy protection 

@ STOPVIEW software encryption 

@ NETLIMIT network license metering 

® DOS, Windows (3.X, 95, NT), Mac, OS/2, support 

® Machine Tie, Internet Protection, CD-ROM Protection, 
Serialization, Date & Execution Limitation, Registration, 
Remote Authentication, Concurrent User Limitation 

® Our products destroy ALL of our competition 


BBI Computer Systems, Inc. 

14105 Heritage Lane, Silver Spring, MD 20906 
800/TRY-ABBI © 800/879-2224 © 301/871-1094 ° FAX: 301/460-7545 
E-mail: bbi@bbics.com ° Web: http://www.bbics.com 
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CRYPKEY SOFTWARE LICENSING SYSTEM 


“Software Copy Protection with NO Hardware Key and NO Disk Key” 
CrypKey is software copy protection that is 
* completely secure from any disk copy program 
* completely compatible wtih MSDOS, MS WINDOWS, 
WIN 95, WIN NT 
¢ completely compatible with CD-ROM, BBS, or Internet 
distribution! 
¢ customer friendly — no disk key, no hardware key, less 
support calls 
CrypKey can increase your software sales by allowing you to 
sell your program 
¢ by increments — sell add-on software options or levels to 
your customers 
¢ by number of runs — e.g. sell 100 calculations for $100.00 
* by time period — e.g. lease or demo your program 
for 60 days 
CrypKey uses a numeric key that can be transmitted by phone, 
fax, or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controls Ltd. — engineering and 
software since 1972. 


Kenonic Controls Limited 
7175-12th Street South East 
Calgary, Alberta, Canada T2H 256 
(403) 258-6200 ¢ fax: (403) 258-6201 
INTERNET: crypkey@kenonic.com 




































Inquiry 482. 


Cop’s CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Internet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 


CRYPTO-BOX™ Locks in Your Profits! 
The Marx CRYPTO-BOX is the result of 10 years 
experience in effective software protection. 

@ microprocessor controls ID codes, memory, dynamic 
algorithm and high speed data encryption 
@ remote access to passwords and counters 
@ license metering in networks: single key per LAN 
MARX International, Inc. 


20 Executive Park West, Suite 2027, Atlanta, GA 30329 
404-321-3020 1-800-MARX-INT fax: 404-321-0760 


Visit our Home Page: http://www.marx.com 





Inquiry 483. 


KEY-LOK II™ SECURITY 


Software Piracy Prevention — Survival 14 years proves 
effectiveness. Active algorithm, programmable memory, 
counters, date control, remote update. No ID on device. 
Low pricing (e.g. $16.50 each for 5). 
No startup costs. 


Also, ACCESS CONTROL systems and disk drive/system LOCKS 


MICROCOMPUTER APPLICATIONS, INC. 
3167 E. Otero Circle, Littleton, CO 80122 
http://www.csn.net/keylok 


1-800-453-9565 (303) 770-1917 FAX: (303) 770-1863 





Inquiry 484. 


SECURITY 


Powerful Protection... 
Affordable Price 


The UniKey® Anti-Piracy System 
$17 hardware key is the industry’s most 
powerful protection 
Developer-accessible memory 
Protects multiple applications 
Supports future upgrades 
The only patented software protection technology 
Automatic protection — no programming! 

DOS, Windows (including NT and 95), Unix, 
Netware and other networks supported 


Call now and order your UniKey Developer's Kit: 


800-841-1316 
SOFTWARE SECURITY, INC. 


6 Thorndal Circle, Darien, CT 06820-5421 
(203) 656-3000 FAX: (203) 656-3932 
http://www.softsec.com 









Inquiry 485. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Software!! From manuals and binders to mailers and shippers 


LABELS « LABELS e- LABELS 


For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


eeeFREE CATALOGees 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 





Inquiry 486. 


SOFTWARE/ENGINEERING 


Analog/Digital Simulation!! 


¢ Windows, NT, DOS ¢ Model Libraries, RF, Power 
¢ Power Mac, Macintosh ¢ More Than 5000 parts 

e IsSpice4 RealTime SPICE »¢ Waveform Analysis 

e Mixed Mode Simulation ¢ Full SPICE programs 

¢ Schematic Entry starting at $95. Complete 
¢ New AHDL Modeling Kit!! systems, $595-$2595 


P.O. Box 710 San Pedro, CA 90733-0710 od t 
(310)833-0710, FAX (310)833-9658 I n f USO 
Call for your Free Demo and information kit. 


Inquiry 487. 





SAUNA: 3D THERMAL ANALYSIS 
® Models: PCBs, stacked plates, IC hybrids, heatsinks, 
multiboard enclosures. ® All heat transfer modes: con- 
vection, radiation, conduction @ Interactive menu-driven 
@ Expanded thermal parameters library ® Fast “what 
if’: dimension, mat'l, finish, analyses @ Easy to learn & 
use ® IBM PC, Macintosh II, and HP-Unix 


Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 













Inquiry 488. 


SOFTWARE/VOICE/FAX 













Computer Telephony ‘C’ Libraries 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to integrate telephony to your ‘C’ 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source code; Royalty free; Best value. 
Also available: Windows based application generator. 


IT| SOFTWARE 
Tel: 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5945 


Fax-On-Demand: 514-835-2216, E-mail: ggagnon@cam.org 
Check our home page: http://www.cam.org/~ggagnon 


SOFTWARE/GRAPHICS 


The Best Just Got Better 
imageGear 6.0 


AccuSoft announces a totally new product — 
ImageGear™! This replaces the top-selling 
AccuSoft Image Format Library™ that AccuSoft 
has been selling for over 4 years. ImageGear 
is not just a new version but a completely 
rewritten and redesigned product that encom- 
passes all the most asked for features from our 
7000-plus customers. 





















Over 45 file formats Comprehensive Scanning 
File-Info Executables Control 


New & Improved API Display Effects 
Fast Image Display Tons of Samples 
New GUI Functions Clipboard Support 
Robust Error Handling Precision Scrolling 
Image Processing ..and much more! 


AccuSoft Corporation 
2 Westborough Business Pk., Westborough, MA 01581 


(800) 525-3577 
(508) 898-2770 / FAX (508) 898-9662 


Inquiry 489. 


LEADTOOLS 


Programmer's Comprehensive Imaging Solution 

With LEADTOOLS 6 you can: 

¢ Import/export 40+ of the most popular file formats. 

¢ Compress images w/ multiple options (CCITT G3 & G4, PNG, 
JPEG, CMP). 

¢ Process images, using simple or complex regions; spatial trans- 
formations, spatial filters, binary filters, histogram modifications, 
combining, auto despeckling, auto deskewing etc. 

* Convert colors: reducing/expanding color depth, grayscaling, 
halftoning. 

¢ Support any standard display device w/ easy to use ultra fast 
paint, zoom, scroll, crop & pan routines will make your app fly. 

¢ Annotate B&W documents & color images: text, highlight, sticky 
notes, red-line, free hand, blackout etc. 

¢ Support TWAIN complaint scanners. 

¢ Print images w/ automatic preprocessing, to any supported 
printer. 


Download free imaging application built with 
LEADTOOLS 6 http://www.leadtools.com/ or call 


1-800-637-1835 


LEAD 
TECHNOLOGIES 


iNCORPORATED 


704-332-5532 ( Fax) 704-372-8161 CIS: “GO LEADTECH" http://www. leadtools.com/ 





Inquiry 490. 


*FREE INTERNET 


217-322-1111 


Full Access 28.8K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 


Inquiry 491. 





THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 


and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (n/8/1) 


217-792-3663 


Customer Service 415-281-4429 





Inquiry 492. 
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800-468-0680 
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82 RAINBOW TECHNOLOGIES 62 714-450-7300 7 TELE.COM 147 146 VIDEX, INC. 197 541-758-0521 
159-160 RCI 197 800-RCI-8090 167 TERNINC. 201 916-758-0180 64-65 VIEWSONIC 8-9 800-888-8583 
= 90-91 TEXASMICROSYSTEMS 89 +0031-36-536-5595 100-101 VISUAL WEB 87 412-937-2820** » 
150-151 RECORTECINC 199 888-RECORTEC INC W 
136-137 ROSE ELECTRONICS 196 800-333-9343 7 TEXAS MICROSYSTEMS 88A-B  +0031-36-536-5595 
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96-97 ROSS TECHNOLOGY INC 101 800-774-7677 
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83 TOSHIBA AMERICA INC 9-3 800-457-7777 
168-169 SLIGERDESIGNS 201 702-356-5595 TECHNOLOGIES 
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NEW ENGLAND 

CT, MA, ME, NH, NY, RI, VT, 

Ontario, Canada, Eastern Canada 

John Ferraro (617) 860-6221, 
(212) 512-2555 


BYTE ADVERTISING SALES STAFF 


John M. Griffin, V.P. of Sales, One Phoenix Mill Lane, Peterborough, NH 03458, 
Tel: (603) 924-2663, (212) 512-2367, Fax: (603) 924-2683, 102503.3142@compuserve.com 


MID ATLANTIC, SOUTHEAST 

NEW MEDIA/ONLINE PRODUCTS 
DC, DE, FL, GA, KY, MD, NC, PA, SC, VA, WV 
Neil Helms (770) 242-6298 

Paul Franchak (614) 899-4912 


NORTH PACIFIC 

AK, Northern CA, HI, ID, MT, OR, Silicon 
Valley, UT, WA, WY, 

Western Canada 

Roy J. Kops (415) 513-6861 


PETERBOROUGH, NH OFFICE: 


Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 


Jeanne Beeson (617) 860-6349 
The McGraw-Hill Companies 

24 Hartwell Avenue 

Lexington, MA 02173 

FAX: (617) 860-6307 


NEW YORK 
NY Metro, NJ 
Michael Feinberg (212) 512-4811 
‘Jill Pollak (212) 512-3585 
The McGraw-Hill Companies 
1221 Avenue of Americas—28th Floor 
New York, NY 10020 
FAX: (212) 512-2075 
75767.313@compuserve.com 


SOUTHWEST, ROCKY MOUNTAIN 
AL, AR, LA, MS, OK, TN, TX 

Bert Panganiban (214) 701-8496 
Brian Higgins (603) 924-2596 
The McGraw-Hill Companies 
14850 Quorum Dr., Suite 380 
Dallas, IX 75240 

FAX: (214) 991-6208 


UNITED KINGDOM, BENELUX 
Jonathan McGowan 

The McGraw-Hill Companies 

34 Dover St. 

London W1X 4BR 

England 

Tel: +44 171 495 6781 

FAX: +44 171 4956734 
102722.2407 @compuserve.com 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. + 1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. + 1-609-426-5526 


The McGraw-Hill Companies 
6050 Peachtree Pkwy. 

Suite 340-191 

Norcross, GA 30092 

FAX: (770) 409-9622 
76363.2405@compuserve.com 


CENTRAL U.S. 

1A, IL, IN, KS, MI, MN, MO, ND, NE, OH, 
SD, WI 

Lori Silverstein (614) 899-4908 

Paul Franchak (614) 899-4912 

The McGraw-Hill Companies 

921 Eastwind Drive, Suite 118 

Westerville, OH 43081 

FAX: (614) 899-4999 

75702.1066@compuserve.com 


Susan Rastellini (415) 513-6951 
Lisa Farrell (415) 513-6862 

The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 

FAX: (415) 513-6867 
103063.2246@compuserve.com 


SOUTH PACIFIC 

AZ, Southern CA, CO, NM, NV 
Beth Dudas (714) 753-8140 
Emily Ospenson (714) 753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, CA 92718 

FAX: (714) 753-8147 
103113.2411 @compuserve.com 


INTERNATIONAL ADVERTISING SALES STAFF 
L. Bradley Browne, International Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, 


Tel: (603) 924-2501, Fax: (603) 924-2602, 102503.3140@compuserve.com 


GERMANY, SWITZERLAND, 


AUSTRIA 

Jtirgen Heise 

The McGraw-Hill Companies 
Emil von Behring Strasse 2 
D-60439 Frankfurt 
Germany 

Tel: +49 69 5801 140 
FAX: +49 69 5801 145 


100775.770@compuserve.com 


ITALY, FRANCE, SPAIN, 


PORTUGAL, SCANDINAVIA 


Zena Coupé, Amanda Blaskett 
A-Z International Sales Ltd. 
70 Chalk Farm Road 

London NW1 8AN 

England 

Tel: +44 171 2843171 

FAX: +44 171 2843174 


101645.1710@compuserve.com 


ISRAEL 

Dan Aronovic 

DARA International 

41 Ravutski 

Ra‘anana 43220 

Israel 

Tel: +972 9 919544 
FAX: +972 9 981934 


JAPAN 

Hirokazu Morita 

Japanese Advertising 
Communications, Inc. 

Three Star Building 

3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 Japan 
Tel: +81 3 3261 4591 

FAX: +81 3 3261 6126 


BUYERS MART 


Southern U.S. 

Brian Higgins (603) 924-2596 
Northern U.S. 

Mark Stone (603) 924-2533 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE Deck 
Brian Higgins (603) 924-2596 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


EURO-DECK 
Mark Stone (603) 924-2533 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE ASIA-PACIFIC 

AUSTRALIA, HONG KONG, INDIA, 
INDONESIA, KOREA, MALAYSIA, 
PAKISTAN, PHILIPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES, 
SINGAPORE, TAIWAN 

Weiyee In 

Jennifer Chen 

#305 Nanking East Road, Section 3, 

10th floor 

Taipei, Taiwan, 

R.0.C. 

Tel: +886-2-715-2205 

FAX: +886-2-715-2342 
103454.2020@compuserve.com 
103454.2021@compuserve.com 
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For free product information from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 
To receive information for an entire product category, circle the category number on the response card! 
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SIMPLY 
THE BEST 
RESOURCE 
FOR 
DIRECT 
BUYERS! 


Use BYTE’s fast, convenient 
card deck to find the best 
deals on computer products 
and services. Each mailing is 
loaded with essential 
hardware and software 
product information for 
making purchases direct 
from the manufacturer — 
and its absolutely free! 


The BYTE Deck is your #1 
resource for: 


e CD-ROM 

e Networking 

e Multimedia 

e Windows 
and More! 


The next edition of the BYTE 
Deck mailing will arrive in 
your mailbox soon. Don’t 
miss it! 
Advertisers: 
Call Brian Higgins today at 


(603) 924-2596 or fax your 
order to (603) 924-2683 
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EDITORIAL INDEX 





For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. PAGE NO. 
A 
1041 Acer Laboratories 40IS 
13, 40IS 18 
ACI US 145 
1013 Adaptec 214 
Adobe Systems 145 
AgentSoft 40IS 3 
1052 Aladdin Knowledge 40IS 18 
Systems 
Allaire 68 
Alpha Products 26 
1019 Alpha Systems 214 
AMD 59, 40IS 13 
Apple Computer 26, 83, 145 
Applied Science Laboratories 99 
Artisoft 137 
Ascend Communications 127 
Ashlar 145 
Asustek 40IS 13 
Autodesk 145 
1085 Avalan Technology 110 
B 
1095 Banyan Systems 137 
1087 Be 41 
1047 Behavior Tech 401S 18 
Computer 
989 Bentley Systems 214 
Bitstream 26 
1068 Blizzard Entertainment 163 
992 Blue Sky Software 214 
Blyth Software 145 
BMC Software 26 
BMW 93 
Boeing 93 
1073 Borland International 83, 115, 
145, 159 
Bristol Technology 26 
6 
Canon Computer 145 
Systems 
Casahl Technologies 68 
CenterLine Software 40IS 3 
998 Chicago-Soft 214 
Chrysler 93 
Claris 145 
1014 CMS Enhancements 214 
987 Communique Laboratory 214 
Compaq Computer 26, 
145, 151 
Computer Associates 145 
Comstat World Systems 4018S 6 
1005 Connectware 214 
Corel 145 
Cybertec 40IS 9 
1016 Cyrix 59, 214, 40IS 13 
D 
1082 Datastorm Technologies 110 
Dell Computer 145 
1079 Delrina 110 
1065 Diamond Multimedia 145, 
Systems 163 


IS pages appear only in the International edition. 
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INQUIRY NO. PAGE NO. 
1074 Digi International 102 
Digital Equipment 26, 53, 
68, 121 
1054 Digitome 40IS 18 
1064 DK Multimedia 163 
1022 dtS Computer 40IS 18 
E 
995 EarthLink Network 214 
983 Eastman Kodak 220 
ECl-Telematics 127 
Eli Lilly 68 
1046 Elitegroup Computer 4018 13, 
Systems 40IS 18 
1075 Emulex 102 
Epson America 145 
Eurolnternet 40IS 3 
Evans & Sutherland 93 
F 
FFE Software 115 
First International 40IS 13 
1024 Force Computers 40IS 18 
FTP Software 26 
990 FWB 214 
G 
Gateway 2000 145 
Genasys 26 
General Motors 93 
Getatron 40IS 3 
988 Global Village 214 
Communication 
GMD 401S 9 
H 
1084 Hayes Microcomputer 110, 
Products 145 
Hewlett-Packard 26, 93, 
137, 145 
1080 Hilgraeve 110 


Hughes Olivetti Telecom 4018S 6 
| 


IBM 26, 63, 127, 137, 145 
ICO Global 40IS 6 
Communications 

InFocus Systems 26 

986 Information Builders 214 
Informix Software 68, 145 
INRIA 40IS 9 
Intel 59, 40IS 13 
Interleaf 145 

1028 Investix 40IS 18 

1069 lomega 145, 163 

1051 lota Industries 40IS 18 
Ipsilon Technologies 53 
Iridium Services 40IS 6 
Island Software 145 
J 

994 JSB 214 
K 

1018 Kiwi Computers 214 


INQUIRY NO. PAGE NO. 
L 
1050 Ligature 40IS 18 
1044 Lite-On 40IS 18 
Communications 
Lockheed / Martin 93 
Lotus Development 68, 127, 145 
M 
Macromedia 145 
1045 Macronix 40IS 18 
International 
Market Intelligence 40IS 13 
Center 
1021 Martignoni 40IS 18 
Electronics AG 
Matrox Graphics 145 
McDonnell Douglas 93 
Metrowerks 145 
1020 Micro Computer 214 


1088, Microsoft 26, 49, 59, 68, 83, 


1096 §=—-.115, 121, 127, 133, 137, 145, 
157, 159, 401S 3, 40IS 13 
1008 Microtest 214 
1009 MicroTouch Systems 214 
1043 Mitac International 40IS 18 
Mortice Kern Systems 133 
979 Motorola 47 
1066 Multimedia Medical 163 
Systems 
999, Mustang Software 110, 214 
1083 

Mycomp 40IS 13 

N 
1006 NDC Communications 214 
NEC Technologies 26, 145 
Nera 40IS 6 
NetManage 145 
1089 Netscape Communications _68, 
145, 157 
976 Next Software 26, 42 


Nokia Display Products 145 
Novell 26, 68, 121, 127, 137, 145 


Now Software 145 
Number Nine Visual 145 
Technology 
Nview 26 
0 
1001 Oberon Software 214 
Open GIS Consortium 26 
Oracle 68, 145, 40IS 3 
Orbital Mobile 401S 6 
Communications 
1015 Overland Data 214 
Pp 
1017 Panasonic Personal 214 
Computer 
1026 Paxdata Networks 40IS 18 
1004 PerfecTouch 214 
1027 Philips Consumer 40IS 18 
Electronics 
985 Philips Media Software 214 
984 Polaroid 220 


INQUIRY NO. PAGE NO. 
Practical Peripherals 145 
Process Software 68 
Proxima 26 
Q 

1056 OBS Software 40IS 18 
Qualcomm 145 
Quark 145 

1061 QuikTech AB 40IS 18 
R 

1023, RAD Network Devices 40IS 18 

1040 

1048 Realtek Semiconductor 40IS 18 
Rolls Royce 93 

1049 RVS Datentechnik GmbH 40IS 18 
S 

1076 SBE 102 

1060 Select Software Tools 4018S 18 


Sequent Computer Systems 151 


SGI 26 

Sharp Electronics 145 
1077 Shiva 102 
1025, Siemens ANL 40IS 18 
1055 

Silicon Graphics 93 
1012 Smile International 214 
993 Softshell 214 

Software Publishing 145 
1067 Spectrum HoloByte 163 
978 Strata 161 

Sun Microsystems 26, 68, 133 

Sybase 68 


1081 Symantec 110, 115, 145 
991 Systems Enhancements 214 


T 
Tandem Computers 151 

1010 Teac America 214 
Texas Instruments 26 

1073 3Com 102, 137 
3Com/Primary Access 127 
Toshiba America Information 145 

Systems 

1086 Traveling Software 110 

U 


Uptime Computing Solutions 68 


977, U.S. Robotics 48, 127, 145,214 
1007 


V 
Viagrafix 145 
Vickers 93 
1011 Vidar Systems 214 
Visio 145 
996 Visual Components 214 
997 Vivadata 214 
Volvo 93 
X 
1000 Xerox Imaging Systems 214 
Xerox PARC 83 
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Complete your BYTE collection by ordering Back Issues today! 
1991 1992 1993 1994 1995 1996 


January 


February 





March 
April 

May 

June 

July 
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Windows Windows '93 
Outlook'92 


Special Issues Portability B Guide Summer '93 
B Guide Fall '93 
Special Issues U.S. Delivery $3.00, Foreign Delivery $4.00 - 1990 thru 1996 U.S. Delivery $6.50, Foreign Delivery $8.50, 
Canada & Mexico $7.00 - All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00. (Call for availability) These 
prices include: postage (US), surface mail (foreign). - All checks must be in U.S. funds and drawn on a U.S. bank. 
Please indicate which issues you would like by checking (WV) the boxes. Send requests with payment to: 





Back Issues, 
One Phoenix Mill Lane, Peterborough, N.H. 03458 
(603) 924-9281 





Check enclosed Charge: First Name 
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Philips Media Software 
Los Angeles, CA 

(800) 883-3767 

(310) 444-6500 

fax: (310) 445-5780 
www.metronavigator.com 


Circle 985 
on Inquiry Card. 


Navigate Cities Like a Local 


etro Navigator, a Windows CD-ROM program, can eliminate a 
big frustration in business or recreational travel—getting where 
you need to be when you don’t know exactly where you are. The beta 


version | previewed came with maps for New York City, Baltimore/ 
Washington, San Francisco, Los Angeles, Chicago, Boston, Orlan- 


do, and Atlanta and included information on such areas of interest 
as hotels, banks, and sports arenas. Once you enter your starting 
point and multiple destinations, Metro Navigator uses its digital map- 
ping and routing databases to create detailed directions and amap 
with up to six levels of zoom and multiple overlays (e.g., subway sta- 
tions, ATMs, and other points of interest). 

The program accounts for one-way streets when it gives direc- 
tions. But when | attempted to test the program’s ability to give me 
alternative directions to points north of Boston from Logan Airport 
at a time when the tunnel to the airport is often congested with traf- 
fic, it directed me to the same tunnel instead of showing me the back 
way. It appears that Metro Navigator is not as savvy as a local limou- 

sine driver. However, it’s quite good, and | plan to use it on a next 
trip to Chicago. 

_ Nowifonly Philips would release a version with maps of Ho rnpver 
Germany, and Las Vegas-the sites of two major computer trade 

-shows-l’d be areal happy camper. -Dave Andrews 
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Reporting and 
Analysis Suite 


THE Focus Six VISUAL BUSINESS INFOr- 
mation Suite's (from $295 per user) 
three-tier client/server architec- 
ture distributes application logic, 
business logic, and presentations 
among multiple computer plat- 
forms. Complex number crunching 
and aggregation take place on the 
server, so only the information you 
need is transported back down the 
network. 

Contact: Information Builders, 

Inc., New York, NY, (212) 736- 
4433; www.ibi.com. 

Circle 986 on Inquiry Card. 





Integrated Windows 
Telephony Package 


COMMUNICATE (US$179) COMBINES A 
contact manager, telephony fea- 
tures, fax transmission and moni- 
toring capabilities, a graphics edi- 
tor,and OCR capabilities under one 
program icon. The program lets you 
access and broadcast voice, fax, 
Internet e-mail, and data; retrieve 
voice, Internet e-mail, and fax mes- 
sages from remote locations; and 
designate files for downloading. 


12/2195 6:01:59 PM 
12/2198 1:42:22 PM 
12/2195 1:29:58 PM 
12/21495 1:16:04 PM 
12/21/95 11:12:10 AM 


ao aan se aera 
$05 795 0161 
905 795 0101 


905 795 0101 
905 795 0101 
905 795 0101 





Contact: 01 Communique 
Laboratory, Inc., Mississauga, 
Ontario, Canada, (800) 668- 
2185 or (905) 795-2888; 
www.01.ca. 

Circle 987 on Inquiry Card. 





Integrated Windows 
Communications 


STREAMLINE YOUR COMMUNICATIONS WITH 
FocalPoint (about $99), which 
brings together fax, data, e-mail, 
Internet, voice-mail, speakerphone, 
file-viewing, OCR, remote-access, 
and paging capabilities. A univer- 
sal inbox manages fax, voice, and 


: aes Smith Here is a Word docu : 


Jane Smith RE: FacalPomt Mass | 
Voice Message 
There are two... 
Usability meeting 

Fax Message 


Jane Keeling 


5a 
i 
{i Jim Thomas 
| 
GS Steve Smith 


e-mail messages, and the program 
automatically retrieves e-mail from 
America Online, CompuServe, and 
the Internet. 

Contact: Global Village Com- 
munication, Inc., Sunnyvale, 
CA, (800) 329-9675 or 

(408) 523-1000; www 
.globalvillage.com|. 

Circle 988 on Inquiry Card. 





Mechanical 
Engineering 


WitH MicroStation MobELer ($5325), 
you can graphically view, edit, 
and manage a mechanical design, 
including Boolean union and sub- 
traction of feature trees and fea- 
ture “reordering” with validity 
checking. You can do most design 
and viewing operations in rendered 
mode and automatically convert 
sketches to constrained models. 
MicroStation Modeler supports 
DOS and Windows PCs and Sun 
SPARC, HP RISC, SGI, and Digital Al- 
pha workstations. 

Contact: Bentley Systems, Inc., 
Exton, PA, (610) 458-5000; 
www.bentley.com/. 

Circle 989 on Inquiry Card. 





The latest desktops and laptops boast Pentium processors running at up to 166 MHz, and lots of peatures. This 
month's lineup includes Cyrix’s entry into the desktop PC arena and two multimedia notebook PCs. 





Hierarchical Storage 


BY MIGRATING UNUSED FILES TO SECOND- 
ary storage, the HSM Toolkit for 
Macintosh ($79) helps you manage 
crowded storage environments. The 
customizable rules-based system 
identifies migration candidates by 
tracking when files have been ac- 
cessed, not just when they've been 
modified. You can cancel or defer 
migrations and anchor frequently 
used applications and documents. 
Contact: FWB, Inc., Menlo 
Park, CA, (415) 325-4392; 
www.fwb.com. 

Circle 990 on Inquiry Card. 





Manage a UPS 


DESIGNED TO RUN ON NETWORK SERVERS 
or workstations, SmartMon (from 
$89, depending on your OS) mon- 
itors your UPS and, when critical 
events occur, performs an unat- 
tended system shutdown. The pro- 
gram provides user-defined actions 
for specific power events; Smart 
Messages; power-event logging; 
scheduling of system shutdowns, 
restarts, and self-tests on a daily, 
weekly, or monthly basis; and rou- 
tines for creating customized 
graphs on-line. 

Contact: Systems Enhance- 





ments Corp., Chesterfield, MO, 
(314) 532-2855; sales@ 
sechq.com. 

Circle 991 on Inquiry Card. 





Visual C++ to 
Client/Server 


VISUAL SOL ($1899) EXTENDS VISUAL 
C++ with visual designers, wizards, 
and object-oriented data access. 
You can create, modify, compile, 
and run your client/server appli- 
cations inside Microsoft Develop- 
er Studio and define queries, SOL 


EEE 
Fill Datasheet 


ae: 


Fill Pick List 


Bata Screen’ Datasheet 
Wizard i = Wizard 


Popup Pick SQL 
List Statement 
Function 





statements, tables, pick lists, and 
custom screens. 

Contact: Blue Sky Software 
Corp., La Jolla, CA, (800) 459- 
2356 or (619) 459-6365; 
www.blue-sky.com. 

Circle 992 on Inquiry Card. 





Structure Drawing 
for OLE 2.0 


WitH CHEMWiNDow DB ($799), You 
can draw and edit structures from 
within OLE applications, drag and 
drop structures between OLE ap- 
plications, and embed structures 
inside a chemical database system. 
The program includes tools for 
rings, bonds, templates, atom la- 
bels, arrows, charges, captions, and 





brackets; hot keys for labeling com- 
mon groups and commands for 
styles, aligning, grouping, the chem- 
istry checker, and calculations on 
mass, formula, exact mass, and 
composition; zooming from 12.5 
percent to 800 percent; rotatable 
captions; and print preview. 
Contact: SoftShell, Grand 
Junction, CO, (800) 242-6469 
or (970) 242-7502; www 
.softshell.com. 

Circle 993 on Inquiry Card. 





Secure Intranet Sites 


BASED ON WINDOWS SOCKETS TECHNOL- 
ogy, the Intranet Jazz Server Pro 
program ($2495) helps you con- 
struct a transparent security fire- 
wall component between your cor- 
porate intranet and the Internet or 
between individual intranet sub- 
nets. The program, a component for 
JSB's Intranet Jazz Server, can also 
serve as a secure gateway between 
a NetWare IPX LAN and a TCP/IP 
backbone. 

Contact: JSB Corp., Scotts 
Valley, CA, (800) 572-8649 

or (408) 438-8300; www 
.jsb.com. 

Circle 994 on Inquiry Card. 


internet Access 
CD-ROM Package 


ExPRESSNeT Suite ($49.95) INCLUDES 
free Internet access from EarthLink 
Network; EarthLink Total Access 


software, which includes Netscape 
Navigator 2.0; SurfWatch, which 
lets you block and restrict Internet 
access; VocalTec's Internet Phone, 
which lets you participate in real- 
time, two-way Internet phone con- 
versations worldwide without in- 
curring long-distance telephone 
charges; APTE's Internet Coach 
Netscape tutorial; and multimedia 
plug-ins that let you “fly” through 
3-D virtual-reality scenes and ac- 
cess real-time audio, multimedia 
animations, slide shows, and live 
video while exploring the Internet. 
Contact: EarthLink Network, 
Inc., Pasadena, CA, (800) 395- 
8410 or (818) 296-2400; 

info @earthlink.net. 

Circle 995 on Inquiry Card. 


Web-Browsing Control 


YOU CAN USE WeBVIEWER ($249) IN Vi- 
sual development environments to 
integrate browsing of the Web and 
HTML documents into Windows- 
based applications. WebViewer pro- 
vides access to the entire browser 
environment, including defining the 
appearance of the browser window 





and its contents. You can set the 
default appearance of Web pages 
and preprocess HTML documents 
before you load the contents in the 
viewer window. 

Contact: Visual Components, 
Inc., Lenexa, KS, (800) 884- 
8665 or (913) 599-6500; 
www.visualcomp.com. 

Circle 996 on Inquiry Card. 
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Print Unix Files 
on Color Printers 


Now YOU CAN PRINT UNIX APPLICATIONS 
and images on wide-carriage col- 
or plotters and color ink-jet, dye- 
sublimation, thermal-wax, and 
laser printers. PostShop ($200 to 
$1600, depending on configura- 
tion) automatically detects the for- 
mats of the documents and images 
you send to its print queue; it also 
includes a PostScript Level 2 soft- 
ware RIP and 35 fonts. 

Contact: Vividata, Inc., 
Berkeley, CA, (510) 841-6400; 
www.vividata.com. 

Circle 997 on Inquiry Card. 





Analyze Windows 
Memory Usage 


WitH WINMISER Pro ($59), YoU CAN 
protect Windows DOS memory, 
analyze insufficient-memory er- 





What's New 


rors, and recover memory lost due 
to programs “leaking” memory. The 
utility keeps track of how much 
memory in the system-resource 


WinMiser Pro 


te Memory Summa: SSS 
of Total Memo 


areas each program is using. Based 
on this accountability, the program 
knows when problems occur and 
which application is responsible. 
WinMiser Pro checks every request 
for low memory, tells you why in- 
sufficient-memory errors occur and 
how much memory your programs 
are using, helps you decide which 
applications you can run together 
and which you need to close; and 
alerts you when a program leaks— 
and then enables you to free up this 
memory. 

Contact: Chicago-Soft, Ltd., 
Hanover, NH, (603) 643- 
4571; www.quickref.com. 
Circle 998 on Inquiry Card. 


rf ont 95/ NT includes real-time 





nagement, interactive teleconfer- 


aphics, e-mail, and Internet integra- 


349: 32 users, $699. 


: are Inc., Bakersfield, CA, (800) 5 999- 
9619 or (805 ) 873-2500; www, emnustang. com. 


“ircle 999 on Inquiry Card. 


A 32-bit OCR application, TextBridge Pro 96 sroviden SoftQuad' 5 
- HotMetal Light 2.0 Web editor; support for Windows 95 and NT; 
: capates input formats; and drag-and-drop operation with Visioneer's 
iP. also supports Compaq's Keyboard Scan- 


; scanners. About $260. 
ems, Inc., Peabody, MA, (508) 
p tbpro/. 


applications, relational debe 
) 1.1 lets you access data from the Web, 
mplement a CGI script as a visual program, encapsulate new appli- 





locks, and create c balan blocks for specific ae 


nc., Cambridge, MA, (617) 494- | 
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_cationsi in addition to those supported by Prospero's application build-_ 


Hardware 


HARDWARE 
SSE 





Adjustable IBM- 
Compatible Keyboard 


YOU CAN USE THE PERFECTOUCH 101 KEY- 
board ($89) in a variety of angles 
and multiple positions, separate it 





into two parts, or use it in a con- 
ventional position. 

Contact: PerfecTouch, Inc., 
Chicago, IL, (800) 859-2225 
or (312) 258-0888. 

Circle 1004 on Inquiry Card. © 








Wireless Printing 
Adapter 


AiRPRINT NETWORK ($300 PER UNIT) 
allows wireless printer sharing with 
up to eight network printers. You 
connect the adapter to the paral- 
lel port of a server or print server. 
Contact: Connectware, Inc., 
Richardson, TX, (800) 357- 
0852 or (214) 997-4111; 
www.connectware.com. 

Circle 1005 on Inquiry Card. 


PC-Based 
Remote Access 


REMOTE-ACCESS SOLUTIONS FOR DIAL-IN 
telecommuting and dial-out mo- 
dem-pool applications, Remote- 
Mates (four-user version, $1335; 
eight-user version, $2395) com- 
bine an asynchronous multiuser 
board with NetWare Connect soft- 
ware for TCP/IP, IPX/SPX, and Ap- 
pleTalk users supporting client/ 
server applications. Adapters are 
available for Token Ring and Ether- 
net networks. 

Contact: NDC Communica- 
tions, Inc., San Jose, CA, (800) 
632-1118 or (408) 428-9108; 
www.ndclan.com. 

Circle 1006 on Inquiry Card. 


Remote and 
internet Access 


THE ALLEGRA INTERNAL ISA/EISA CARDS 
for PCs ($549 to $1995) integrate 
remote access and routing tech- 
nology into Windows NT or Novell 
NetWare servers. With the Allegra 
cards, you can use your NT or Net- 
Ware server as an Internet access 
server and build Web pages, Inter- 
net mail services, FTP sites, and oth- 
er services. The cards support data 
transfer speeds from 56 Kbps to 
1.536 Mbps. 

Contact: U.S. Robotics Corp., 
Skokie, IL, (800) 877-2677 

or (847) 470-7900; www 
.UST.COM. 

Circle 1007 on Inquiry Card. 


Workgroup CD-ROM 
Sharing for NT 


DiscPort Pro ($1595) CAN SUPPORT UP 
to 14 six-speed CD-ROM drives on 
10-Mbps Windows NT networks. 





You can use either Thin Ethernet or 
10Base-T network connections, and 
DiscPort Pro works with popular 
CD-ROM drives, towers, and disc 
changers. A single DiscPort Pro unit 
supports Novell NetWare and Win- 
dows NT, and a network can sup- 
port multiple DiscPort Pro units. 
Contact: Microtest, Inc., 
Phoenix, AZ, (S00) 526-9675 
or (602) 952-6400; www 
.microtest.com. 

Circle 1008 on Inquiry Card. 





TouchPen CRT 
MVionitors 


THE TOUCHPEN MONITORS COMBINE 
MicroTouch TouchPen technology, 
which can accept finger or pen 
inputand distinguish one from the 
other, with a high-resolution 15- 
inch ($1595) or 17-inch ($2125) 
Mitsubishi Diamond Scan CRT dis- 
play. You get a touch resolution of 


bln: Your Coach 
(0 the Internet! 
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Give BIX a try with our new 5 for Free Offer! Join BIX 


today and get 5 hours of evening and weekend access for free! 
5 h Take the rest of the calendar month to explore BIX, and then 
irs for F; continue for our standard $13 monthly membership fee. 
[Pp Further details and complete rate information are 
provided during registration. Using any communications 
program, dial 1-800-695-4882. At the “logon” prompt enter bix. 
Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 for Free plan, daytime rates ($9/hr.) apply for access during prime time hours. The 5 for Free offer is valid for first-time members only. 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special ‘internet’ conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 


resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes It easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 


part of the top technical team! 


lf you can Hack if 
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1024 by 1024 pixels in finger mode 
and 2048 by 2048 in pen mode. The 
monitors are SVGA compatible with 


What’s New 












Hardware 





a maximum resolution of 1280 by 
1024 noninterlaced and a dot pitch 
of 0.28 for the 15-inch model and 
0.31 for the 17-inch model. 
Contact: MicroTouch Systems, 
Inc., Methuen, MA, (800) 642- 
7686 or (S08) 659-9000; 
www.microtouch.com. 

Circle 1009 on Inquiry Card. 
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Sagem 

Cupertino, CA 
(408) 446-8690 
fax: (408) 446-9766 
www.satusa.com 





Circle 1003 
on Inquiry Card. 


ISDN for the Macintosh 


SDN capability for the Mac has been somewhat hard to find late- 
ly. While PC solutions abound, Mac users hoping for high-speed 
serial connectivity have had to wait. Happily, their anticipation is over 
now that Sagem has released the Planet-ISDN GeoPort Adapter. 
The concept behind the Planet-ISDN GeoPort Adapter is straight- 
forward. Plug the pod into a Mac’s GeoPort connector, plug anISDN 
line into the GeoPort, and connect to on-line services, the Internet, 
and other Macs at ISDN speeds. 

Unfortunately, the ISDN GeoPortis an S/T interface device. Thus, 
it requires an external Network Terminator (NT1). A built-in NT1 would 
have made installation easier and less expensive. 

We tested the ISDN GeoPort on a Quadra 660av and a Power- 


Mac 7500. With compression, files consistently transferred between _ 


the Macs at 121 Kops—more than four times the top speed of a 28.8- 
Kbps modem. 

The units performed well except when we attempted a PPP con- 
nection with a Cisco CB 900 ISDN PRI brouter. The GeoPort was 
able to make the connection, but it failed when authenticating. At 
press time, the company was attempting to resolve this problem. 

For Mac users longing to surpass the 14.4-Kbps performance of 
Apple's current GeoPort, owning the Sagem Planet-ISDN GeoPort 
Adapter may prove to be a satisfying experience. 
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Eight-Speed 
CD-ROM Drive 


THE CD-58E DRIVE (ABOUT $200), WHICH 
includes an Enhanced IDE interface, 
and the CD-58S drive (call compa- 
ny for price), which has a SCSI con- 
nector, provide 1200-Kbps data 
transfer rates, 128-KB buffers, 110- 
ms seek times, and 140-ms aver- 
age access times. The drives sup- 
port one-, two-, three-, quad-, and 
six-speed CD-ROM formats; in 
addition, they are compatible with 
Video CD, CD-ROM Mode 1 and 
Mode 2, XA Ready, CDI, and CD Plus 
formats. 

Contact: Teac America, Inc., 
Montebello, CA, (213) 726- 
0303. 

Circle 1010 on Inquiry Card. 


Large-Document 
Scanner 


TRUSCAN FLASH ($24,995) CAN SCAN A 
black-and-white E-size document 
in less than 15 seconds at 400 dpi 





and in 7.5seconds at 200 dpi. Using 
Vidar's proprietary Adaptive Area 
Thresholding on poor-quality orig- 
inals, the scanner analyzes varia- 
tions in contrast and background 
tone and adjusts the threshold lev- 
el as necessary. The bundled scan- 
ner-control software allows the use 
of such editing and viewing tools 
as despeckle, cut, copy, paste, Zoom, 
pan, and rotate. 

Contact: Vidar Systems Corp., 
Herndon, VA, (800) 471- 

7226 or (703) 471-7070; 
sales@vidar.com. 

Circle 1011 on Inquiry Card. 


15-inch Multimedia 
Color Monitor 


THE MM6536SL MONITOR'S SOUND 
system has its speaker grill and 
volume-control, microphone, and 








headset sockets built into the front 
of the bezel. The MM6536SL mul- 
timedia color monitor ($445) fea- 
tures a horizontal frequency of 30 
to 64 kHz, a vertical refresh rate of 
50 to 100 Hz, a 1280- by 1024-pix- 
el noninterlaced resolution, and a 
0.28-mm dot pitch. The flat-square 
CRT has an enhanced nonglare, 
antistatic coating and an Invar shad- 
Ow mask. 

Contact: Smile International, 
Inc., Costa Mesa, CA, (800) 
876-4532 or (714) 546-0336; 
smilekfc@aol.com. 

Circle 1012 on Inquiry Card. 





All-in-One Storage 
Expansion Kit 


IF YOU'RE LOOKING FOR FUTURE EXPANSION 
options for your PC's internal IDE/ 
Enhanced IDE hard drive, then the 
Adaptec Power Storage Hard Drive 
Kit ($599) may be of interest to you. 
The kit, which comes in ISA and PCI 
versions, combines a 1-GB exter- 
nal hard drive, a host adapter, and 





Vertisoft's Remove-It software, 
which enables you to delete Win- 
dows and DOS applications and files 
that you no longer need. 
Contact: Adaptec, Inc., 
Milpitas, CA, (800) 959-7274 
or (408) 945-8600; www 
.adaptec.com. 

Circle 1013 on Inquiry Card. 


Hardware 


What's New 





Plug-and-Play Hard 
Drives for Notebooks 


THE Easy PLUG-EASy Go EXTERNAL AND 
Remove'n'Replace internal remov- 
able hard drives increase storage 
capacity on AST, Compaq, Hewlett- 
Packard, IBM, NEC, and Toshiba 
portable PCs. The 810-MB drives 
($663 each) have average seek times 
of 14ms and data transfer rates of 
up to 36 Mbps to and from storage 
media. The 1.3-GB drives ($927 
each) have average seek times of 13 
ms and data transfer rates of 44.9 
Mbps to and from storage media. 
Contact: CMS Enhancements, 
Inc., Anaheim, CA, (714) 517- 
0915; info@cmsenh.com. 
Circle 1014 on Inquiry Card. 


Scalable Storage 


THE FIRST COMPONENT OF THE LIBRARY- 
Xpress automated tape library sys- 
tem is the LXB base module with 
one or two DLT2000XT or DLT4000 
tape drives and 10 cartridges, gen- 





erating a storage capacity of 300 
to 400 GB with a data transfer rate 
of more than 10 GB per hour. The 
LibraryXpress LXB (from $10,995) 
supports leading backup, archival, 
and HSM applications running un- 
der NetWare, AIX, SCO, HP-UX, Sun 
OS, Solaris, Mac OS, and NT. 
Contact: Overland Data, Inc., 
San Diego, CA, (619) 571-5555; 
www.ovrland.com/odisales. 
Circle 1015 on Inquiry Card. 





Cyrix Windows 95 PCs 


Available in minitower or desktop 
cases, the Cyrix 6x86 PCs (from 
$2399) offer P133, P150, or P166 
processors; 256 KB of synchronous 


pipeline burst cache; 16 MB of 60- 
ns EDO DRAM; a 1.6- or 2.1-GB En- 
hanced IDE hard drive; a 3'4-inch 
1.44-MB floppy drive; 64-bit PCI 
video with 2 MB of EDO DRAM or 





Matrox MGA Millennium video 
with 2 MB of WRAM; a six-speed 
EIDE CD-ROM drive; Sound Blaster 
16-bit stereo sound or Sound 
Blaster AWE32 wave-table sound: 
Labtec LCS-1021 stereo speakers or 
a Cambridge SoundWorks speaker 
system; a 28.8-Kbps fax/modem/ 
phone answerer; a 15- or 17-inch 
monitor; a 104-key keyboard; a 
mouse; and Windows 95. 
Contact: Cyrix Corp., Richard- 
son, TX, (800) 340-7501 

or (214) 968-8388; www 
.CYrIX.COM. 

Circle 1016 on Inquiry Card. 


Multimedia Notebook 
with PD Drive 


THE PD DRIVE ON THE CF-62 MULTIME- 
dia notebook PC (call company for 
price) enables you to read from and 
write toa 650-MB rewritable opti- 
cal disk or a quad-speed CD-ROM. 





The CF-62 system comes with a 
100- or 133-MHz Pentium CPU 
with 256 KB of L2 cache, 32-bit 
PCI bus architecture, 8 or 16 MB 
of EDO memory (expandable to 48 
MB), a 12.1-inch 1024- by 768-pix- 
el XGA or 800 by 600 SVGA color 
LCD, up to 1.35 GB of disk storage, 
a GlidePoint touchpad, a Chips & 


Technologies graphics controller, 2 
MB of EDO video memory, a PC Card 
slot that accepts two Type Il or one 
Type Ill PC Card, and a lithium-ion 
battery. The Multimedia Pocket, 
which houses the floppy drive, en- 
ables you to use the floppy drive 
and the PD/CD-ROM drive simul- 
taneously; it also accepts the CF- 
VEV611W MPEG decoder pack with 
NTSC output for full-screen, full- 
motion video playback of MPEG 
and Video CD files. 

Contact: Panasonic Personal 
Computer Co., Secaucus, 

NJ, (800) 662-3537 or 


(201) 271-3182; www 


.panasonic.com. 
Circle 1017 on Inquiry Card. 


120-/133-MHz 
Pentium Notebooks 


A FULLY LOADED OPENNOTE NOTEBOOK PC 
(from $1599) comes with a PCI- 
based 120- or 133-MHz Pentium 
processor; 16 MB of RAM, which is 
expandable to 64 MB; a removable 





810-MB hard drive; a 3'4-inch re- 
movable floppy drive; two Type II 
or one Type III PC Card slot; an 88- 
key keyboard with Windows 95 
function keys; a touchpad point- 
ing device; a 10.4- or 11.3-inch 
DSTN or TFT SVGA color display; a 
dual NiMH detachable/recharge- 
able battery supply; an AC power 
adapter; and Windows 95. Multi- 
media features include a quad- 
speed CD-ROM drive; two stereo 
speakers; 3-D sound and Sound 
Blaster Pro 16-compatible MPEG 
support; a microphone; and audio 
ports. 

Contact: Kiwi Computer, Inc., 
Santa Clara, CA, (408) 
492-9188; kiwinote@ 
kiwicom.com. 

Circle 1018 on Inquiry Card. 





Supercharge Your 486 
and Pentium PCs 


THE SPEEDSTACK FAMILY OF MICRO- 
processor upgrades includes the 
SpeedStack |, which upgrades Pen- 





tium 60-/66-MHz systems to Pen- 
tium 100-/120-/133-MHz PCs; the 
SpeedStack II, which upgrades 
486SX/DX/DX2 systems to 586 100-/ 
200-/133-MHz systems; and the 
SpeedStack III], which upgrades 
486SX/DX/DX2 PCs to 486DX4 75-/ 
100-/120-MHz PCs. The upgrades 
are Windows 95 and OS/2 Warp 
compatible and can perform multi- 
media and full-motion video-im- 
age processing. 

Contact: Alpha Systems Lab, 
Inc., Irvine, CA, (714) 622-0688. 
Circle 1019 on Inquiry Card. 





Digital Video Card 
for the Mac 


WitH miroMotion DC20 ($999), you 
can edit and store complete video 
productions as QuickTime files on 
your hard disk and then output to 
videotape in Super-VHS, VHS, Hi8, 
and Video8 formats. The PCl-based 
card's capabilities include real-time 
video capture at up to 60 NTSC 
fields per second (50 PAL fields per 
second), hardware-based motion- 
JPEG compression on the fly, and 
frame-accurate nonlinear editing 
with Adobe Premiere LE, which is 
included in the package. 
Contact: Miro Computer Prod- 
ucts, Inc., Palo Alto, CA, (800) 
249-6476 or (415) 855-0955; 
www.miro.com/, 

Circle 1020 on Inquiry Card. 


JULY 1996 BYTE. 219 





bf 


£9... 
ee 
2d 
u 
9) 
3 
i 
= 
a 
<= 
& 
5 
a 
o 
= 
a. 
dd 
x 
x 
: 
ae 
Oo 
~ 


% 
* 


PHOTOGRAPH 














9th International Computer Exhibition and Fair 


DESIGN: SERWISE D STUDIO 





CONMPFAIR 96 
22-26 October, 1996 






B U D A P E S T 
Main product groups: 

computer design 

hardware, | 

software 
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COMPEXPO 


COMPEXPO, COMPUTER RELATED TRADE SHOW AND CONVENTION ORGANIZERS AND TRADING Ltd.Co. 
H-1053 Budapest, Kalvin tér 5. Tel.: (361) 117-1933 (361) 117-6760 Fax: (361) 117-0436 


























Lost in the Maze? 


once 





wae 


AN. 
AVWanas ANY 








Linn 


COME SEE US AT 
COMDEX CN in Toronto 
July 10-12 at Booth #1649 


Here's the Way Out. 


to a few PCs, or you manage a multiplatform 
server room, system control is right at your 






Our Commander products let you control 
and operate all of your computers through one = 
keyboard, monitor and mouse. Get rid of all pists fingertips. Today's configurations are 

of those costly, space eating peripherals, z more challenging than ever - but they 
and suddenly your network isn't quite so shouldn't make you feel like a labo- 
scary anymore. And since there's a whole wate § Catory experiment! For simple, con- 
family of Commanders, one is right for a ve j = = . solidated control of all your system 


you. Whether you need fast, easy, access resources, give us a call. 


Magnum 


4 XK 4912 Research Drive Huntsville, AL 35805 USA tae 
CY BE 1 1-800-932-9239 (205) 430-4030 fax aT 
COMPUTER PRODUCTS CORPORATION http: / /www.cybex.com = SOO 


Company 





PC is a registered trademark of International Business Machines Corporation. Mac is a registered trademark of Apple Computer, Inc. The Inc.500 logo is a registered trademark of Goldhirsch 
Group, Inc.. Cybex and Commander are trademarks of Cybex Computer Products Corporation. 
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